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Problem: To provide a single Automatic Lathe capable of turning, 
facing and undercutting a variety of heavy forged shafts and re- 
quiring minimum time for change-over from job to job. 


Solution: The Model R-14 Automatic Lo-swing Lathe was chosen 
for this job, primarily because it had the power and capacity nec- 
essary to handle heavy shafts from 3” to approximately 8’ diameter. 
The built-in, Quick Change-over Mechanism on this Lathe also pro- 
vided a simple and speedy means for varying the carriage stroke, 
as required for each individual shaft. 


The forged shafts come to the Lathe centered on both ends and 
spotted for the three roll steady rest (first operation only). One end 
of the shaft is first turned and faced, then reversed (second opera- 
tion) and the other end turned and faced as shown in the line draw- 
ings. The shaft is driven with a Standard Seneca Falls Automatic 
Work Driver which prevents slippage of the piece, thus taking full 
advantage of cemented carbide tools with high cutting speeds and 
coarse feeds. 


SENECA FALLS MACHINE CO., SENECA FALLS, N.Y. 
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Must We Have Strikes? 


By Larry S. Davidow 


Former General Counsel, International Union, U.A.W.A. 


The upsurge of union organization, in a large measure inspired by the New 

Deal administration, has contributed greatly to popularizing their use in 
industrial disputes. So promiscuous and hasty has become this use that it seems 
that the accepted technique now is to strike first and bargain afterward, no mat- 
ter how unjustified the stoppage or how willing the employer may be to discuss 
the grievance and come to an agreement over real or even fancied grievances. 

The enormous industrialization which has marked the development of the 
United States since the beginning of the century, particularly the terrific impetus 
given to industrial growth by the first and second world wars, has brought about 
a complete interdependence of industry and the economic life of the nation. 
Strikes involving even relatively unimportant, small or inconspicuous concerns 
can very well bring about a paralysis of a gigantic nature in a large segment of 
an industry or even the entire nation. 

Jungle warfare tactics that were tolerable in the early days of industrialism, 
become impossible in the era of a highly integrated and closely dependent society 
where any pebble thrown into the stream of our economy can create a backwash 
capable of bringing about a tidal wave catastrophe. 

There has developed a certain peculiar concept about labor organizations, viz., 
“Labor can do no wrong.” Again, this, in large measure, has been promoted by 
the New Deal administration. Organized labor has been given a special and 
privileged place in our country. Not only has it been encouraged to grow, with 
the law being deliberately tipped in its favor, thereby creating injustices toward 
management and industry, but there has also been evolved such a sacrosanct con- 
cept of organized labor as to raise it almost to the position of a deity. The spokes- 
men of organized labor insist that any effort to apply to it rules and regulations 
enforced upon other segments of our population in order to prevent abuses, must 
not be attempted. 

Any effort to urge or promote such regulatory action opens one to the charge 
of being a labor-baiter and trying to destroy organized labor. Obviously such a 
cencept is sheer nonsense. However, if it merely stayed in the realm of nonsense, 
it would not mean so much. The tragedy of it is that this nonsensical attitude is 
working for the complete breakdown of our economy, and ultimately in national 
disaster. 

Can the unbridled appetites for more power of the leaders of organized labor, 
and the inevitable abuses that come from uncontrolled power, be permitted to go 
on unchallenged? Are we to sit supinely by and watch this irresponsible and 
uncontrolled action go on without. restraint even though the life of the entire 
nation be jeopardized, if not ultimately destroyed? 


¢ y The v as a means of industrial warfare have been accepted by many people. 





(Turn to page 78, please) 
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In this case, flat feet are a distinct advantage, not a handicap. The 
parts are motor housings, and the accuracy of the first operation of 
broaching the feet has a direct influence on all subsequent oper- 
ations. That’s why they must be absolutely flat. 4 To handle the 
job a cincinNaATI No. 5-54 Single Ram Vertical Hydro-Broach was 
tooled up with broach inserts and a fixture having interchangeable 
locating elements. Four sizes of housings are broached with this 
equipment. Changing setups from one size to another simply re- 
quires a change in the fixture locating elements . . . the broach 
holder remains in place for all sizes. 4 This is another example of 
the work of Cincinnati Application Engineers in analyzing machin- 
ing operations, and selecting the right machine and equipping it 
for the job. Their services as experts in broaching are available to 
you. Send blueprints of parts with complete production specifications. 






REQUIREMENT... 





CINCINNATI No. 3-48 Single Ram Ver- 
tical Hydro-Broach. Complete specifi- 
cations on the 3, 5 and 10 ton Single 
Ram machines may be obtained by 
writing for catalog M-1389-1. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 


MILLING MACHINES BROACHING MACHINES 





® CUTTER SHARPENING MACHINES 
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Why GM Production Is 
Only Half of 41 Rate 





F ANYONE had said to me 

a year ago that in one 

full year from then Gen- 
eral Motors could have only 
achieved a production at 
about half the rate achieved 
in 41, I would have laughed 
at him. Nevertheless, that 
is where we are. The problems are in getting the flow 
of materials and parts through our plants and also 
the problems of worker efficiency and efficient or- 
ganization. National strikes are like a war—the dura- 
tion is longer than the war. A three or four months’ 
strike takes out six or eight months’ production be- 
cause it has a disorganizing effect that cannot be re- 
covered until the strike is over. 

Worker productivity varies a good bit in different 
plants, depending on the number of new people or inex- 
perienced people involved, and the flow of materials. It 
looks as if under present circumstances, the present 
production efficiency averages about 80 per cent of the 
prewar standard. Naturally, we hope to do much bet- 
ter than that. There is no good reason why, with the 
40 hour work week, and the reasonable percentage 


| of able-bodied folks, that it shouldn’t be at least prewar 


standard. We have a very high turnover of labor in 
our plants now. We are trying to find out why. There 
are all kinds of reasons. Apparently the people in the 
whole country are restless. We have a good deal of 
absenteeism, perhaps three times the normal prewar 
figure. In other words, where perhaps during prewar 
in all our plants there would be 5000 people absent in 
a day, now there are 15,000. When those 15,000 peo- 
ple don’t turn up you have to rearrange the work. That 
always causes some loss of production. I don’t know 
why it is but a good many people just don’t seem to 
be too much interested in work. I think it is a rest- 
lessness, as an aftermath of the war. The only thing 





This article consists of excerpted statements from the transcript 
f the press conference held Sept. 4 by Mr. Wilson at Detroit. 
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that will straighten the thing out is a lot of efficient 
production. That is the only way that wages and 
prices can be balanced and people satisfied. 

Raw material up to right now has not been the prob- 
lem. Potentially it can be, in the months immediately 
ahead. There are apparent shortages in basic raw ma- 
terials. Lead is one of the most serious ones. As a 
matter of fact, some time ago we had a serious discus- 
sion on whether we were willing to ship cars without 
storage batteries for our September productions. We 
found enough to go through September, but October is 
in question. That is tied up with past strikes in lead 
mining and refineries, and also tied up with the price. 
Lead available in this country comes from three 
sources—domestic mining and smelting, reclaimed 
lead from all storage batteries, and other sources, and 
imports. We imported lead from Mexico, Canada, and 
perhaps Australia. No citizen has a right now to im- 
port anything. It is all under Government regulations. 
The world price of lead is nine cents and the domestic 
is eight and a quarter cents. There is also a duty on 
imported lead, so that the difference between the world 
price and the American price is very considerable. 
While OPA regulations were off the dealers in lead 
scrap collected quite a lot of lead scrap, which they are 
reluctant to sell at the present time. Also it is clear 
from the statistics that the total production of lead in 
this country is not equal to the requirements. I have 
been told from what I believe is a reliable source that 
our State Department or some branch of Government 
has committed them and we wouldn’t import any lead 

(Turn to page 67, please) 
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AVING completed the grind of an unceasing 
schedule of war production, the famous motor build- 
ing of the Ford Motor Co. is now in the process of 
receiving the finishing touches of a postwar program 
of modernization coupled with the introduction of 
advanced production methods. Since the process of 
conversion to the new plan has not yet been completed, 
the object of this study is to touch briefly on a sam- 
pling of what has been accomplished in two departments 
—crankshaft and piston. 

Events of the past months have simplified the pro- 
gram materially. For one thing, the motor building 
now is geared to the production of just two engines— 
the V-8 and the Six. That made it possible to align 
both the crankshaft and piston lines for just two 
parts, making it convenient to run them through the 
same department but over independent lines of metal 
cutting equipment. 

Possibly the most radical change has been made in 
the piston department with the rearrangement to 
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handle aluminum pistons only for the V-8 and the Six, 
The major contribution to increased productivity per 
worker and a consequent lowering of prime cost is 
found in the development of a unique materials hap- 
dling system in which a linkage of 16-in. belt convey. 
ors reduces manual handling of the work and permits 
of an approach to almost complete automaticity of 
some operations. 

It may be noted at this point that management 
philosophy at Ford places a premium on easing the 
physical burden of the workers. 
sion this ideal places the entire burden of individual 
operations on the machine and on the materials han- 
dling system—in its various forms—thus relieving 
the worker of manual tasks and giving him the role 


of machine tender. 


oper 


cations. 


In its final expres- 


For example, the piston depart- 
ment as it was before the present changeover en- 
ployed a monorail conveyor for linking the various 
In this department the placing of pistons 





on the conveyor hook along the line of automatic i 
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This is one of a battery of 

new deep hole drilling ma- 

chines with sensitive step-by- 

step drilling of crankshaft oil 

holes. The tooling and fix- 

tures were supplied by H. R. 
Kreuger. 


This is the nd 
in the series of monthly 
production features 








Tooling at [~iston ond Crankshaft 


Departments Keorganized by _ 





Ba 
S 
up 
‘ iy 
—t- 

a 

u 

I 


aa 


jon | 


ow 


ES 


CONV 


ENTE 





erat ds Fcplwork | Fra F. _d 


ae 2 
7——LOPERATION Tr L Q 
aeons BAIRD f GERTECAL Gu Od STEVENS PLATING MACHINE y | 4 r | _- 


il _—_ SC Oe. OO TO | 
oper OPER. “P 








Oo 








EYOR | FINAL INSPECTION 





BA OD DADE mm) nae ts 
| ———— | [oc mecrconevor —] 



































BELT CONVEYOR=——__e_ds 


i QOUDE DUOUS 











I dh 


BELT CONVEY =i] 


BELT wre 4y 
te) 


‘3 12 mee — CHAIN CONVEYOR 
COOLING UNIT 
WASHER 









































Layout of Piston Dept. No. 435 at Motor Bldg. of Ford Rouge plant. 
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This is the right hand side of the line of No. 
5 Cincinnati Centerless Grinders, showing 
ground pistons being unloaded from the 
machine and directed onto the belt conveyor. 
From this point on the work is transported 
to the adjacent line of Ex-Cell-O precision 
boring machines for boring the wrist pin 
holes. 





turning machines imposed a heavy burden 
considering that the act of picking up a 
piston, raising a man’s arm to the conveyor 
level, returning the arm to the work station, 
and doing this many times each minute in- 
duced considerable fatigue. 

In the present arrangement of belt con- 
veyors, the work comes out of the machine 
automatically, rolls onto the belt and moves 
to the next operation without manual effort. 

The general arrangement of the self-con- 
tained piston department can be visualized 
from the floor plan reproduced here. The 
major steps in metal removal are concen- 
trated.in the rectangular area at the left. 
linked completely by the belt conveyor. The 
Jateral area at the right—forming the leg of 
the T—includes Cincinnati Centerless cam 
grinders, other equipment for detail opera- 
tions, the Stevens automatic tin-plating 
equipment, and final inspection. 

Let us consider the major operations in the machine 
shop at the left. The first group of machines—the 
two lines at the extreme left—takes care of the main 
roughing operations, includes Greenlee automatic 
chucking machines, Baird four-spindle vertical lathes, 
and Baird six-spindle automatics. This line removes 
perhaps as much as 60 per cent of the metal. Some 
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of the machines are permanently tooled for six-cylin- 
der pistons, others are tooled for V-8 pistons. To 
simplify the traffic problem the larger pistons always 
move along the outer edge of the belt while the smaller 
ones move on the inside edge. 

Wherever feasible, the machines are fitted with 
magazine feed and automatic ejection so that work 
can be fed into magazines either by hand or auto- 
matically from the conveyor belt, then 
ejected directly onto the belt. This ob- 
jective is facilitated by the application 
of divider or deflector strips attached to 
the frame of the conveyor and so in- 
clined as to provide a positive path from 
the belt to the machine or operator. 

Perhaps the best example of the po- 
tentialities of this principle is found in 
the OD rough-grind line of No. 5 Cin- 
cinnati Centerless grinders —the group 
of seven machines in the fifth line from 
the extreme left. Incidentally, these 
grinders are quite interesting in them- 
selves since they have five grinding 
wheels in line on the spindle, remove 
metal from the OD in five progressive 
cuts, thus reducing the heat developed 


Closeup of one of three new Kreuger 

piston drilling machines described in the 

text. Note the inclination of the work 

table to facilitate loading and unloading 
of the fixture. 
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Here is a closeup of one of the 
battery of No. 5 Cincinnati Cen- 
terless .Grinders in the rough 
grinding line. As mentioned in 
the text, the pistons are directed 
automatically into each machine 
off the belt on the left by a 
guide and chute. Then they are 
fed into the machine by the 
loading mechanism. 


sin grinding and thereby holding 
size and form to desired limits. 

It will be noted that the line 
has conveyor belts on both sides. 
The belt on the left feeds pistons 
from the preceding operation in- 
to the magazine of the grinder, 
the work being deflected into 
each machine from the belt and 
fed by an automatic loading de- 
vice. After the pistons have completed the cycle 
within the grinder they are automatically unloaded 
and directed onto the belt at the right through a con- 
necting chute. This belt transports the work to the 
line of Ex-Cell-O precision boring machines for boring 
the wrist pin hole. 

Considering this cycle of events, it is obvious that 
the Cincinnati line is completely automatic as to load- 
ing, machine cycle, unloading, and transport to the 
next operation. The fact of the matter is that only 
one machine tender is required to cover the entire 
battery of grinders. 

The development of the belt system within the lim- 
ited space allowed for this department posed quite a 
sizable task and required skillful planning. To show 
how this was finally worked, we refer you to the 
drawing, reproduced here, of the plan and elevation 
of the belts and drive mechanism at the junction of 
the three belt lines in the foreground. 

To supplement the outline given above, we have 
reproduced the following routing showing the sequence 





of operations in the production of the Six piston 
This is self explanatory and permits the reader to 
visualize the operations from start to finish. 


OPERATION AND EQUIPMENT 

Counterbore and face skirt—Greenlee Automatic Chucking 
Machine. 

Turn OD and dome—rough and finish ring grooves—6-spindle 
Baird Machine. 

Drill (10) holes 8rd groove (A2 piston only)—Special 10-Spindle 
Drilling Machine. 

Drill (2) 4% in. holes—Snyder Rotary Machine. 

Mill vertical slot in skirt, balance for weight—21 in. Fosdick 
Drill. 

Saw (2) horizontal slots—Sundstrand Vertical Mill. 

Rough grind OD (3.302)—Cincinnati Centerless Grinder. 

Bore wrist pin hole—Ex-Cell-O Precision Boring Machine. 

Semi-finish ring lands 3.280-3.282, cam grind OD, cam grind 
OD cam 3.2975—No. 2 Cincinnati Centerless Cam Grinder. 

Cut wire retainer groove, burr and clean ring grooves-—4- 
Spindle Vertical Baird. 

Tin plate—Stevens Plating Machine. 

Inspect—Bench. 


With the use of aluminum, exclusively, in this de- 


Elevation and plan views of belt con- 
veyor (16 in. wide) for handling 
aluminum pistons, 
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This is an interesting view of 
the belt conweyor at the ex- 
treme right hand of the floor 
plan. Here are four lines of 
pistons converging to a single 
belt for transport to the line 
of Cincinnati Centerless Cam- 
Grinders. 


partment all of the cutting 
tools are tipped with ce- 
mented-carbide. 

Besides the conveyoriza- 
tion described above, the de- 
partment has undergone 
other changes. For one 
thing, the rough turning line 
at the left is traversed by 
a trench in the floor to carry 
away all chips and turnings. 
Chips are ejected from each 
machine into an opening in the trench and drop into 
a moving bucket conveyor. This load of chips is 
moved continuously to a gallery at an adjacent outer 
wall where the scrap is blown directly into box cars 
for removal. 

Another interesting development is the introduction 
of a central filtering and clarification system for the 
cutting fluid used in all machines in this department. 
The fluid flows in a trench into two pits or still tanks 
where the metallic particles are trapped. The fluid is 
pumped continuously into the three clarifiers and is 
then recirculated through the machines. Unusual fea- 
ture of the system is the installation of the tubular 
type rubber block chip conveyor introduced recently by 
Hapman. The large tube containing the closed con- 
veyor is made of stainless steel to resist corrosion and 
is bent so as to receive fine grindings at the extreme 
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sump of the pits. These are picked up continuously 
and discharged into receptacles on the floor. 

The next stages of advanced machining practice in 
this department are being introduced gradually on an 
experimental basis. Ultimately, the new equipment 
now under test should mark the most advanced prac- 
tice known to the art. One example of this is a six- 
spindle Baird chucking machine now in operation, 
which has a double-index cycle and is expected to pro- 
duce double the output of the single-index, six-spindle 
machines which have been the standard at Ford for 
many years. While the single machine is being 
studied an effort will be made to develop a means of 
automatic loading by magazine and automatic unload- 
ing onto the belt. 

The other example of advanced practice is a single- 
spindle Ex-Cell-O precision boring machine, the fore- 
runner of equipment designed to replace 
the six-spindle Ex-Cell-O boring ma- 
chines now in use. This machine is 
equipped with an automatic cycle, a 
magazine feed, and automatic ejection 
of work from the machine onto the belt 
conveyor. In this instance, the elimina- 
tion of manual handling through auto- 
maticity is expected to produce greater 
output from the single-spindle machine 
than Ford now gets out of the six-spindle 
machine. Moreover, one operator will be 
able to handle a number of these fast 
automatic machines. If this machine 


Shown here is the work station of one of 
the big, rugged Landis automatic crank- 
shaft grinders in the crankshaft depart- 
ment. This one —a 5-wheel machine — 
grinds the main line of the Ford six-cyl- 
inder engine crankshaft. A similar ma- 
chine is set up for the same operation 
on crankshafts for the V-8 engine. 


AUTOMOTIVE and AVIATION INDUSTRIES 


So awe =< 


prove: 
develo 
type ¢ 
Stil 
of dri 
stalle: 
by H 
ous a 
as ill 
fixtur 
and | 
drills 
fixtu’ 
As 
facil 
any 
chan 
hanc 
piste 
A 
chin 
way 
ing 
con’ 
wor 
vey 
7 
cen 
ma’ 
ran 
thi 
the 
the 











View of the new LeBlond center drive crankshaft lathe 

which performs six operations on the crankshaft main line. 

The loading conveyor station mentioned in the text may 

be seen at the left. The mechanical unloading conveyor is 

at the right. It is understood that 20 of these machines will 
be installed in this department. 





proves to be all they expect, the next step will be the 
development of a two-spindle machine with the same 
type of automatic cycle. 

Still another improvement is found in the technique 
) of drilling piston oil holes. To this end Ford has in- 
stalled several new 10-spindle drilling machines built 
by H. R. Kreuger Co., and designed with a continu- 
ous automatic cycle of operation. In its present form, 
as illustrated, an operator drops a piston into the 
fixture in the center, the drills then approach the work 
and drill! the holes in one pass. On the return of the 
drills the operator picks the finished piston out of the 
fixture with his right hand and inserts the next one. 

As shown, the machine bed is inclined at 45 deg to 
isly facilitate loading. The drill heads are adjustable for 
any position and can be rearranged in the event of a 
change in piston design. At the present writing, with 
an | hand loading, the machine is capable of producing 700 
ent | pistons per hour. 

As is the case of the several other experimental ma- 





rac- 

six. | chines installed in this department, plans are under 
ion, | Way to develop an attachment for automatically load- 
yro- | ing the pistons into the fixture directly from the belt 





dle conveyor; and an automatic unloader which will eject 
work from the fixture and push it onto the belt con- 


f " 
Mr veyor for delivery to the next operation. 
of The crankshaft department also has profited by con- 
ad- centration on improved methods and shorter lines of in effect, two separate machine lines—one for each 
material flow. The new set-up differs from the ar- type of crankshaft insofar as possible. This change 
rle- rangement during the war in several ways. For one alone has been responsible for speeding productivity. 
oe thing, there are only two crankshafts going through Even more important, in the opinion of the plant 
ace the department—the V-8 and the Six. Consequently, superintendent, is the introduction of the new LeBlond 
ait the machinery has been shifted about so as to make, center drive crankshaft lathe which rough- and finish- 
fe turns the entire main bear- 
‘ ing line in one setting. Be- 
™ sides being fully automatic 
elt in operation, this machine 
aa has a unique feature—a 
aad built-in rail-mounted con- 
ba veyor on each side of the 
= work station. The feeder on 
dle the left of the machine car- 
he ries the crankshaft into the 
~ work station and lowers it 
“ (Turn to page 82, please) 


Another view of the belt con- 
veyor. Pistons travelling on 
the upper level are moving 
from the rough grinding sec- 
tion to wrist pin boring. The 
lower level belt carries them 
from the Ex-Cell-O boring 
line to the line of No. 2 Cin- 
cinnati Centerless grinders 
for grinding of ring lands. 
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Design Standards for Aircraft Structures 


NLESS otherwise stated, all structural require- 
U ments shall be complied with: (a) at all weights 

from the design minimum weight to the design 
maximum weight; the design maximum weight shall 
be not less than the design take-off weight; (b) when 
the center of gravity of the airplane is in the most 
adverse positions compatible with the weight assumed, 
within the range for which certification is desired; 
(c) when the weight is distributed in the most adverse 
manner, within the operating limitations for which 
certification is desired. 

The following weights shall be used to show com- 
pliance with the structural requirements: gasoline 6.0 
lb per gal; lubricating oil 7.5 Ib per gal; crew and 
passengers 170 lb per person. True weights may be 
used when establishing the current operating weight 
of the airplane. 


Strength Requirements—General 


Strength requirements are, as far as possible, speci- 
fied in terms of flight and ground maneuvers, and of 
atmospheric gusts. The external loads arising in such 
conditions shall be placed in equilibrium with appro- 
priate inertia loads. The specified loads, except where 
otherwise stated, are limit loads. The ultimate load 
is obtained by multiplying the limit load by a factor 
of safety. The factor of safety applies to the exter- 
nal and inertia loads and not the internal stresses 
arising from these. In normal circumstances, the 
factor of safety shall be 1.5. When there is uncer- 
tainty about the strength of parts of the structure 
(for example, fittings and castings), these parts shall 
be designed with such factors as will reasonably be 
expected to bring their standard of reliability up to 
that of the rest of the structure. 


STRENGTH AND DEFORMATION—It is required 
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that for all critical loading conditions; 
(a) the primary structure as a whole 
shall be capable of supporting the ulti- 
mate load; (b) at any load not exceed- 
ing the limit load, all parts of the pri- 
mary structure shall be airworthy; 
(c) no parts of the primary structure 
shall suffer permanent detrimental 
deformation after removal of the limit 
load. Permanent deformation of the 
order of five per cent of that occurring 
at the limit load will usually be con- 
sidered acceptable; (d) when a type of 
construction is used, for which experi- 
ence is not available to show that con- 
pliance with static strength require- 
ments is_ sufficient to ensure the 
strength of the structure under re 
peated loads, its strength shall be sub- 
stantiated by a suitable series of repeated-load tests. 
Suitable factors of safety on fatigue loads shall be 
established in order to ensure that the probability of 
fatigue failure of the structure is extremely remote 
during the anticipated life of the airplane or parts 
thereof; (e) where transient stresses appreciably 
higher than those corresponding with the static load 
are produced as a result of structural flexibility in 
relation to rates of application of the specified loads, 
the structure shall be designed to withstand such 
transient stresses. 


CALCULATIONS AND TEST PROCEDURES— 
When the structure is of a type for which experience 
has shown such methods to be reliable, calculations 
may be accepted as proof of compliance with the re- 
quirements prescribed in the preceding paragraph. In 
all other cases, substantiating tests shall be made. In 
making tests to establish compliance with ultimate 
load conditions, the ultimate load shall be applied for 
a period sufficient to demonstrate that the structure is 
capable of supporting the ultimate load; this period 
shall be not less than three seconds. In making tests 
to establish compliance with limit load conditions, 
the limit load may be applied rapidly, but in any case 
shall be supported for at least one minute. It is not 
intended that the loading should be so rapid that the 
effects usually associated with dynamic or shock loads 
are reproduced. When there is adequate statistical or 
other information which warrants it, simplified design 
criteria may be accepted, when such criteria] will 
ensure a standard of safety not less than that obtain- 
able by a rational investigation of the specified condi- 
tions. 


Flight Loads 


The air and inertia loads resulting from the speci- 
fied maneuvers and gusts shall be so distributed as 
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Airworthiness Standards 
for Commute Aircraft in Svilamusttiaonall Saotios 


closely to approximate, or conservatively to represent, 
actual conditions. 

DESIGN AIRSPEEDS — All structural design 
speeds shall be equivalent airspeeds, EAS. Estimated 
values of Vs, and Vs, may be used for structural design 
purposes, provided that the estimate is conservatively 
made. 

V., denotes the measured stalling speed, if obtain- 
able, or the minimum steady flight speed, in mph CAS, 
with the engines idling, with throttles closed, or at not 
more than sufficient power for zero thrust at a speed 
not greater than 110 per cent of the stalling speed; 
the propeller pitch con- 
trols in the position rec- 
ommended by the appli- 
cant for normal use during 
take-off; the landing gear 
extended; the wing flaps 
in the appropriate land- 
ing position as prescribed 
in the requirements in 
which Vs, is the basis for 
specification; the cowl 
flaps or radiator shutters 
substantially closed; the center of 
gravity in the position within the 
allowable landing range giving the 
maximum value of stalling speed 
or of minimum steady flight speed; 
the weight of the airplane equal to 
the weight involved in a required 
item of performance which is speci- 
fied in terms of Vs, 

V., denotes the measured stalling speed, CAS, with 
all engines idling, with throttles closed, or at not more 
than sufficient power for zero thrust at a speed not 
greater than 110 per cent of the stalling speed; the 
propeller pitch controls in the position recommended 
by the applicant for normal use during take-off; the 
airplane, in all other respects (for example, wing flaps, 
landing gear), in the particular configuration asso- 
ciated with the requirement in connection with which 
V., is being used as a factor to specify a required 
performance. 

The design airspeeds Vp, V4, Vg, Vo, and Vp, shall 
be selected by the applicant (manufacturer), but shall 
be not less than the minimum values specified. These 
values shall apply at all altitudes, except as they may 
be limited to lower values by compressibility hazards. 
The design airspeeds selected shall be used in deter- 
Mining the airspeed operating limitations. 

V,—The design flap speed, power off, V, min equals 


October 1, 1946 





Part if 


Part 1 appeared in the 
September 15 issue. Part III 
will appear in Oct. 15 issue. 


1.4 Vs, or 1.6 Vs,, whichever is the greater, where V+, 
is the stalling speed, with wing flaps retracted, at 
design landing weight; this minimum value of V; may 
be modified when devices are provided which auto- 
matically limit the load on wing flaps. (See Design 
Flap Speeds and Positions.) 

V,—The design maneuvering speed, V, equals >, 
44",, where V+, is the stalling speed, wing flaps re- 
tracted, at design maximum weight, and m is the 
design value of the limit maneuvering load factor 
prescribed in Maneuvering Load Factors. 

V,»—The design speed for maximum gust intensity, 
as defined in the V-n diagram, Fig. 2, by 
the intersection of the line representing the 
maximum static lift coefficient and the line 
representing the maximum prescribed gust 
intensity. (See Gust Envelope.) 

Vo—tThe design cruising speed, V- min 
shall be established on the following basis: 
Ve shall be sufficiently greater than Vz to 
provide for inadvertent speed increases 
likely to occur as a result of severe atmos- 
pheric turbulence. In the absence of a 
rational investigation substantiating the 
use of other values, the following 
shall be used: Vg min equals Vz 
+50 mph, but need not exceed 0.9 
times the speed which the air- 
plane is capable of attaining at 
maximum continuous power in 
level flight. 

Vp—The design dive speed, Vp 
min shall be established on the 
following basis: Vp min shall be sufficiently greater 
than V, to provide for safe recovery from inadvertent 
upsets occurring at Vg, and shall be sufficiently greater 
than V, to provide for the execution of all permissible 
maneuvers within the operating limitations, without 
requiring exceptional skill on the part of the pilot. 
In the absence of a rational investigation substanti- 
ating the use of other values, the following shall be 
used: Vp min equals 1.25 Vo, or Vg +70 mph, which- 
ever is the greater, but need not exceed the terminal 
velocity in a drive at 30 deg to the horizontal. 

Note: During test flights, the airplane is re- 
quired to be dived at speeds up to Vp min. The 
applicant (manufacturer) may therefore consider it 
desirable to provide structural strength for a greater 
speed, so as to safeguard the airplane during flight 
tests. 

The airplane structure shall have sufficient strength 
to withstand the loads corresponding with all combina- 
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tions of airspeed and load factor on and within the 
boundaries of the V-n diagrams, Figs. 1 and 2. A 
sufficient number of points on the maneuvering and 
gust envelopes shall be investigated to ensure that the 
critical loads for each member of the airvlane struc- 
ture have been obtained; a conservative combined 
envelope may be used for this purpose, if desired. All 
significant forces acting on the airplane shall be 
placed in equilibrium in a rational or conservative 
manner. In establishing such equilibrium, it may be 
assumed that: (a) the loads on the wing and horizon- 
tal tail surfaces are balanced by linear inertia forces; 
and (b) the pitching moment produced by the aero- 
dynamic load on the airplane are balanced by angular 
inertia forces. 

MANEUVERING ENVELOPE—The airplane shall 
be assumed to be subjected to symmetrical maneuvers 
resulting in all possible combinations of airspeed and 
load factor represented on the maneuvering V-n dia- 
gram Fig. 1. Zero pitching accelerations shall be Ss- 
sumed, except under the conditions prescribed in Con- 
ditions Involving Pitch Acceleration. 

MANEUVERING LOAD FACTORS—The values of 
mi, M2, M, 2: ON the maneuvering V-n diagram, Fig. 1, 








shall be not less than the following: m = 2.5: n: — 0; 
m: = 1.0; m = 2.5. 
Note: (1) The values for the maneuvering load 


factors specified have been fixed as the minimum com- 
patible with safety under closely controlled operating 
conditions. Consideration should, however, be given 
to amplifying these requirements to provide 
for other operating conditions, such as the 
following: (a) operations in which pilot tech- 
nique, in respect of maneuvering loads im- 
posed, is likely to vary with the size and 
maneuverability of the airplane; for such op- 
erations, acceptable values for the maneuver- 
ing load factors are as follows: 

W lb + 10,000, 
24,000 
greater than 3.5 and shall not be less than 2.5; 
m=0.75 m; but m shall not be less than 2.5. 
(b) unusual operating conditions (for ex- 
ample, fiights through valleys in mountainous 
terrain), which require exceptionally ma- 
neuverable airplanes. Higher positive load 
factors may be required, depending upon the other 
airplane characteristics which affect maneuverability. 

Note: (2) The value prescribed for nm: may be re- 
duced to not less than 2.0, provided that it is estab- 
lished that the airplane structure has sufficient 
strength to withstand combinations of loads arising 
from: (a) the simultaneous occurrence of a pull-up 
maneuver and an up-gust, and (b) the simultaneous 
occurrence of a pull-up and a rolling maneuver. 

The values selected for the maneuvering load factor 
shall be used as a basis for establishing the operating 
limitations. 

CONDITIONS INVOLVING PITCHING ACCEL- 
ERATIONS—The following conditions of Fig. 1 in- 
volving pitching acceleration shall be investigated. 
These are usually critical for the horizontal tail sur- 
face and the rear portion of fuselage. Terms used in 
these conditions are as follows: a checked maneuver 


: = 2.1 but 2: need not be 
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is one in which the pitching control is suddenly dis- 
placed in one direction and then suddenly displaced in 
the opposite direction, the displacements and timing 
being such as to avoid exceeding the limit maneuver- 
ing load factor or exceeding the pilot’s strength. A 
sudden displacement of a control is one in which the 
rate of displacement does not exceed that which would 
actually be applied by the pilot. Account shall be taken 
of the assistance given to the pilot by tabs, adjustable 
tail settings, servo mechanism, and automatic devices. 

(a) A: and As, Checked Maneuver at V,—The air- 
plane shall be assumed to be maneuvered to the posi- 
tive maneuvering load factor m by a checked maneuver 
from an initial condition of steady level flight at V,. 
The following empirical formulae for the positive and 
negative pitching accelerations assumed to be attained 
simultaneously with load factors of 1.0 and the posi- 
tive limit load factor 1, respectively, are suggested. 

When V, is expressed in mph, the following pitch- 
ing accelerations: 


45 
at Ay: + —— m (m — 1.5) radians per sec per sec; 
Va 
30 a 
at Ao: — 7 m, (ny — 1.5) radians per sec per sec. 
A 


(b) Ds and D:, Checked Maneuver at V,—The air- 
plane shall be assumed to be maneuvered to the posi- 
tive limit maneuvering load factor, 1, by a checked 
maneuver from an initial condition of steady level 
flight at Vp. The following empirical formulae for 
positive and negative pitching accelerations assumed 


Fig. 1. Basic maneuver- 
ing envelope. Maneu- 
vering load factor vs. 
velocity (V-n diagram). 
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to be attained simultaneously with normal load factors 
of 1.0 and the positive maneuvering load factor m, re- 
spectively, are suggested. 
When V, is expressed in mph, the following pitching 
accelerations: 


15 , 
at Di: + —— mq (m4 — 1.5) radians per sec per sec; 
Vo 
30 a 
at Do: — Vv, ns (n4 — 1.5) radians per sec per sec. 
D 


Note: Pilot effort limitations are not applicable 
when the empirical formulae in (a) and (b) above 
are used. 

Gust Envelope—The airplane structure shall be de- 
signed for the limit and ultimate loads resulting from 
encountering symmetrical up and down gusts perpen- 
dicular to the flight path, when the airplane is in 
straight level flight, as follows (Fig. 2 represents the 
defined conditions expressed in terms of airplane load 
factor and velocity): (a) 50 fps gusts when the air- 
plane is flying at design cruising speed, Vy; (b) 25 
fps gusts when the airplane is flying at 
design dive speed, V,; (c) 66 fps gusts 
when the airplane is flying at the speed 
V, at which the maximum angle of at- 
tack resulting from the gust is equal to 
the static stalling angle of the wing. 

In the absence of information sub- 
stantiating more accurate assumption, it 
shall be assumed that the gust builds up 
linearly from zero to the maximum speci- 
fed values while the airplane travels a 
distance equal to 100 ft, or 10 times the 
length of the geometric mean chord, whichever is the 
lesser, and that the specified gust intensities are 
equivalent airspeed, EAS. 

Note: When transient stresses are investigated in 
accordance with (e), in Strength and Deformation, a 
range of gust-gradient distances should be investi- 
gated. 

HORIZONTAL TAIL SURFACE GUST LOADS— 
In calculating the horizontal tail surface loads, the air- 
load increment due to the specified gust shall be added 
to the initial tail load corresponding to steady level 
flight. In determining the gust increment, allow- 
ance may be made for the effects of wing downwash, 
and equilibrium of pitching moments may be achieved 
by assuming appropriate pitching acceleration. 

EQUIVALENT SHARP-EDGED GUSTS —- The 
specified gust conditions may, for design purposes, be 
converted into equivalent sharp-edged gusts, provided 
that the stability and structural flexibility of the air- 
plane are not abnormal. An acceptable approxima- 
tion is to assume that the effect of a gust of maximum 
velocity U is a sudden change in the angle of attack 
of the wings by an amount equal to: 

FU 

‘$ 
Where, F’ is an alleviating factor computed by the 
formulae: 


’ ot Ped 
F = 03 ( -) for —— less than 16 psf; 
S S 


1.6 W 
F =0.8 — ~agh for 
7 


tan — 1 


greater than 16 psf 
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Fig. 2. Basic gust en- 

velope. Gust load factor 

vs velocity (V-n dia- 
gram) 


and V is the flight speed, EAS; W the appropriate air- 
plane design weight, and S the design wing area. 

The attitude and speed of the airplane are assumed 
to remain constant during the time required for the 
gust load to develop. The slope of the lift-coeffi- 
cient/angle-of-attack curve is assumed to be that cor- 
responding with static conditions. 


Flight Loads with Wing Flaps ixtended 

When wing flaps or other auxiliary high-lift devices, 
intended for use at relatively low airspeeds, are in- 
stalled, the airplane structure shall be designed for the 
following conditions. 

DESIGN FLAP SPEEDS AND POSITIONS— 
The airplane structure shall have sufficient strength te 
withstand the loads occurring in the symmetrical 
flight conditions of the following paragraph at the 
design flap speed V,,, chosen in accordance with Design 
Air Speeds, with wing flaps in the landing position, 
and with wing flaps in any intermediate position which 
produces critical loads in any part of the airplane. 
However, when automatic flap-load-limiting devices 
are fitted, the airplane structure may be designed for 
the critical combinations of airspeed and wing flap 
position permitted by the device. For the take-off 
wing-flap setting, consideration should also be given 
to the possibility that higher speeds may be required 
by the performance characteristics of the airplane. 

SYMMETRICAL CONDITIONS WITH WING 
FLAPS EXTENDED—tThe airplane structure shall 
have sufficient strength to withstand the loads occur- 

(Turn to page 85, please) 








FTER a considerable period 
of preparation The White 
Motor Co., of Cleveland, 

has started production of its 
postwar WB Series of trucks, 
the line comprising 11 models 
ranging from GVW of 14,000 lb 
to 50,000 lb and wheelbases from 
134 in. to 176 in. It includes four 
new models — WB-28, WB-28T, 
WB-2864 and WB-3264, the first 
three of which are powered by 
the new Super Power 260A en- 
gine of 170 hp and the WB-3264 
by the new 280A engine of 184 
hp. Rounding out the series are 
three 6-wheel and three tractor 
models. Specifications of the 
various models will be found in 
the accompanying table. 

All of the Super Power engines 
in the current line represent an 
evolution of the basic engine 
design introduced by White some 
seven years ago and mark the 
basis for the development of the 
two large engines which have 
been added. Major features of 
design common to all White en- 
gines in current production are 
as follows: Stellite-faced sodium- 
cooled exhaust valves; Stellite- 
faced exhaust valve inserts; 
zero-lash hydraulic valve lifters; 
duplex carburetion with indi- 
vidual cylinder manifold ports; 
copper-lead engine bearings; 
Tocco-hardened crankshaft 
(seven-bearings); by-pass cool- 
ing system and positive crank- 
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134 in. 


W hite 


(Left) White WB-28 tractor, 


wheelbase. 


(Below) Three-quarter left 
view of White’s new engine. 








Model 


|) eee 
Wheelbase-CA, in,.................. 
oa ere 

aa bwewuiieawoekscewe 


Engine: 


Bore and stroke, In............. oxen 
Displacement, cu in,............... 

Maximum torque, Ib-ft............. ‘ 
Maximum bhp.................... 


Clutch: 
Diameter, In.-Area, sq in. 


Front Springs: 


Length and width, in............... 
Number of leaves................. 


Rear Springs: 


RII, Wn bcs ccccccccesees 
Number of leaves—main........... 
Number of leaves—auxiliary 


Pc rccktedccadtacweveees 


Front lining— 
Diameter and width, in 


eat ieee veerbnanes 
CE iickésnccsavenoaneaee 


Rear lining— 
Diameter and width, in 





. 7 Sarr ree 
ee 
Hydrovac size, culn.............. 


WB-14 


14,000 
136-601, 
8x3xl, 
Single 
37/ 6x42 
250 

185 

90 
11-124 


39x21/, 
12 


54x3 

11 

5 
Hydraulic 
14x2 

% 
124.5 
1614x312 
% 


214 
2.36 


Front 8.25-20 
Rear 9,00-20D 


WB-20 


19,000 
136-601, 
8x3x1, 
Single 
37x42 
318 

250 

110 
12-149.5 


39x21/, 
17 


54x3 

15 

7 
Hydraulic 
1614x221, 
¥% 

154 
1734x4 

3 


285 
3.5 


10.00-20D 


WB-20T 


35,000 
136-601, 
8x3xl, 
Single 
37/4x4l, 
318 

250 

110 
12-149.5 


39x21, 
17 


54x3 

16 

8 
Hydraulic 
1614x214, 
¥% 

154 
1734x4 
% 

285 

3.5 


Front 10.00-20 
Rear 10,00-22D 
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WB Series 


of 11 ay Models Ranging from 
14,000 to 50,000 Lb GUW 
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Instrument panel that is removable for access to 
wiring, oil line tubing, etc. The heating and ventilat- 
ing equipment also can be seen in this view. 


case ventilation 


utilizing 


intake manifold vacuum. 


The new pressure-cooling system featured on all 
models is a closed system with pressure held automatic- 
ally within a narrow range, under five pounds, and 
includes expansion tanks in the radiator to prevent 
loss of liquid. This eliminates the need for frequent 


Specifications 


refilling, permits the use of distilled water 
or permanent anti-freeze mixtures the year 
around. It is claimed that pressure cooling, 
coupled with refinements in the arrange- 
ment for cooling the block, and with a cor- 
responding increase in core area has re- 
sulted in lower operating temperatures 
under the most severe service conditions. 
It is stated that an improvement of 15 per 
cent in cooling effect is conservative. 
Stemming from military vehicle experi- 
ence during the war is a new crankcase 
ventilating system common to all WB 
models. It consists of the familiar suction 
valve connected to the intake manifold 
which aids in eliminating blow-by vapors. 
In addition White has adopted a more 
accessible type of air cleaner. Some re- 


finements have been made in the electrical system, in- 
cluding an increase in generator output. 

As to the two new engines the 260A is L-head. 
6-cyl, 451 cu in. displacement, rated 170 hp at 3000 
rpm, maximum torque of 350 lb-ft, with 6.25 
to 1 compression ratio. The 280A engine is L- 





WB-22 WB-22T WB-26 WB-28 WB-28T WB-2264 WB-2864 WB-3264 
40,000 24,000 26,000 50,000 }' 36,000 50,000 
Hector Barat ixt, Bax3t ix, Biax3 ex’ Bastien’ BN gxat x8 Baxaiex’ He 
46ex6 VYax3'/ 6x6 x3 6x X31/ 6x5/ X31) 6X 8 x 814x3 8 
Single Single Single. = Single alan Single iets Derbie® me hao the com 
TAXSYg 37/x5 4x5, 434x5 434x5 4x5} 43 454x5 
362 362 r 451 451 308° at ot aa 
285 285 315 350 350 315 360 405 
125 125 135 170 170 135 170 184 
1374-220 1374-220 137-220 1514-250 1514-250 137-220 1514-250 1814-250 
39x21, 39x21, 41x21, 41x2!,, 41x21 41x2!/, 41x2!/, 42x3 
20 20 19 9 9 - . 13 
54x3 54x3 84x31, 54x31, 54x31, 48x4 52x4 541,x5 
16 17 13 13 14 12 13 17 
8 8 ; 5 5 5 None None None 
Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Air Air 
16Y4x3"4 1614x314 1614x314 1614x312 1614x314 1614x31, 1614x4 1614x4 
% 3 3% % % 
214 214 214 214 214 214 244 244 
16Yox6 1614x6 1614x6 1614x6 1614x6 171,4x4 1614x6 W7U4x84, 
A % % % % % 4 
415 416 415 415 415 724 
6 6 8 6 6 6 7.25 eu ft.* 7.25 eu ft* 
11,00-20D 11.00-20D 11.00-22D 11,00-24D 11.00-240 10,00-20DD 11.00-22DD 12.00-24DD 
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head, 6-cyl, 504 cu in. displacement, rated 
184 hp at 3000 rpm, maximum torque of 
405 lb-ft with compression ratio of 6 to 1. 
While endowed with the general features 
common to all engines in the line, the engines 
have these additional features. The intake 
manifolds are water-cooled and considering 
the high power output the entire cooling sys- 
tem is reported free from hot spots to permit 
the use of high compression heads with com- 
mercial gasoline. Higher volumetric effi- 
ciency is claimed because of better filling of 
the large cylinders. An innovation on these 
two engines is the gear driven fan, which 
permits lowering of the fan to a more acces- 
sible location and more favorable to better 
cooling. The water pump and generator are 
driven by belt from the fan mounting. 

The Centri-Vac governor standard on these 


engines, combines the advantages of me- 
chanical and vacuum type governors. A new 


type of oil pump with greatly increased ca- 
pacity, particularly at idling speeds, has been 
adopted. 

For the benefit of the driver, basic im- 
provements have been made in front end suspension 
as well as the adoption of a unique cab design. Cab 
features are the result of experiments carried on 
during and since the war in seating and suspension 
to improve the driver’s posture, increase his comfort, 
and thus reduce driving fatigue. One result is an 
improved front seat construction and increased head- 
room in the cab. 

To take care of ventilation and comfort heating of 
the cab during the extremes of hot weather and humid 
close atmosphere in winter, White has adopted an 


Cross sectional 
view of mechani- 
cal-vacuum type 
of governor and 
valve. View of car- 
buretor shows lo- 
eation of gover- 


nor. 








Cutaway 


the 


shows hydraulic valve lifter. 
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view of right 
truck 


side of 


new engine. Inset 


advanced form of con- 
trolled heating and 
ventilating with tem- 
perature control by an 
adjustable automatic 
thermostatic device 
operated by the driver. 
It changes air in the 
‘ab a number of times 
per minute and pro- 
vides a fresh clean at- 
mosphere with win- 
dows closed, relative- 
ly free from the usual 
frosting of side win- 
dows. 

In front end suspension twin-back front springs 
have been adopted in conjunction with heavy duty 
double-acting shock absorkers to produce a 
cushioned ride for the driver and load. Ease 
of control also comes from the adoption of the 
cam and twin-lever steering gear which re- 
lieves the manual effort in steering. Com- 
bined with improved steering geometry it re- 
duces turning radius, increases maneuver- 
ability, and is said to promote vehicle sta- 
bility under all road and load conditions, at 
higher speeds. 

One of the novel features of the new cab, 
in the interest of improved maintenance, is 
an easily removable instrument panel which 
makes accessible all of the wiring harness, 
cables, and plumbing when inspection or ser- 
vicing is required. 

Five-speed transmissions are standard in 
all models while three-speed auxiliary trans- 
missions are added on the WB-2864 and 
WB-3264 vehicles. Optional ratios with di- 

(Turn to page 54, please) 
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Copper 


and St, Alleys 
in - * onsale: 


OME interesting data compiled by the Copper 

and Brass Research Association and the * 

Automobile Manufacturers Association dis- 
close that large quantities of copper and copper 
alloys are used each year by the automotive in- 
dustry. AMA estimates that the amount of copper 
used in manufacturing motor vehicles, repair parts 
and accessories in 1939 was 110,000 tons, which repre- 
sented 13.7 per cent of the total United States copper 





Parts of a 1946 Chevrolet Made 


_ from Copper, Brass and Bronze 


| Copper | Brass | Bronze 





Accelerator pedal insert............ x 

Air cleaner and silencer. 
Brake main cylinder parts. .. . 
Brazing in steel piping. . . 
Body door sliding shoes 
ee 
Chassis and body electrical wiring 
Cooling system thermostat. ... . 
Cigarette lighter............... 
__. 3S eee 
Crankshaft and connecting rod shims — 
Camshaft thrust plate............ - xX 
Cylinder head water nozzles. ..... xX 
Drain cocks for radiator and engine 
Gasoline tank parts 


x >< | «x 


<< KO OK OK 





< &< 


<< 


0. SORE ER EEA cee 
Headlamps, taillamps, license lamp, 
parking lamp, dome lamp and in- 
strument lamps. . . . : 
Horns and horn relay... . 
Hub caps. . eeoiee ees 
Hood name ‘plate ee 
Ignition distributor and vacuum 
Re ; 
Ignition coil. . ; 
Indicator instruments. eee 
King pin bushing. . 
Lock parts for body locks and ignition 
Ren 
Light switches.......... 
Piping, connections, and fittings 
Piston pin bushings 
Radiator body. . 
Rivets, clutch and brake facing. . -- 
Shock absorber bushings and internal 
parts. . Pea aeasaest 
Starting motor eee 
Transmission synchronizer cone 
Transmission counter gear bushings — 
Transmission counter gear thrust 


| >< >< 
<>< << 
| 


| <>< >< 
| >< >< >< 


| 


= >< 
| <>< >< 
<x | «x 


~< 
< &< 

| 

' 


| <1 
x 


Transmission idler gear thrust 
WI, 6.00 5045 enecicns _ _ 
Transmission reverse idler bushings — — 
Transmission gearshift control shaft 
WEE. s cackasencne : — | 
Torque tube bushings and liner , — | 
Voltage and current regulator xX xX 
Water pump internal parts. . — X 
xX 
xX 


|| <> KK OK OR KK 


Windshield wiper mechanism parts — 
Window ventilator pivot and cap 





“In addition several parts | use ‘copper plating, notably those parts 
which are finished in chrome plating. 
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Total Pounds of Copper, Brass and 
Bronze in 1946 Passenger Cars 


GL Schccxunhwaccane eos 50 ee .. 90.5 
NS So sisccatesecewin 37 a a 59 
PN iecaeeiwicdesnietea gion 49.7 Nash 600..... .. 40 
N63 isanaa bowen ves 53.7 Nash Ambassador ; 50 
MGs + ove dennncawewes 64.7 Kaiser. .... =e 
Chrysler Six......... 51.9 Frazer.... «Oe 
Chrysler Eight. .... 73.8 








1—Copper radiator core (not 


2—Bronze wrist pin bushings 
3—Copper electrical wiring 


4—Copper commutator and 


6—Copper heater core (not 


consumption for that year. In 1941, 97,000 tons of 
copper were used in the manufacture of passenger 
cars and 26,000 tons in trucks, a total of 123,000 tons. 

Had labor conditions permitted, the automotive in- 
dustry would have probably consumed 125,000 tons of 
copper and its alloys this year, according to the Cop- 
per and Brass Research Association, which has ob- 
tained the following data on the content of copper, 
brass and bronze in several makes of 1946 passenger 
cars. Some 50 different parts of the average 1946 
model passenger car are made of these metals, their 
total content ranging from 37 to 74 lb per car. , 

There are about 50 lb of copper and copper alloys in 
the 1946 model Ford. The radiator has 27 lb, 17 lb 
in the copper fins and 10 lb in the tubes, headers and 
tanks. The copper content of the generator, starter, 
and wiring is 4.2, 3.7 and 3.8 lb respectively. There 
are three lb of copper in cast iron and steel and eight 
lb or more of small brass and bronze parts. 

(Turn to page 64, please) 





Hudson Six chassis showing the use of copper and its 
alloys. In addition trim and other fixtures contain quan- 
tities of these metals. 


shown) 
7—Bronze differential thrust 

washers ‘ 
8—Bronze thrust washers 
and switches and synchronizer cones 
in transmission 
windings in starting mo 9—Bronze control shaft 
tor bushings 


shown) 


5—Copper heater motor, ra- 10—Copper commutator and 


windings in generator 
11—Brass brake lining rivets 
12—Brass oil reservoir screens 


dio and electrical gages 
(not shown) 
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Production line of the C-74 Globe- 

e@ master transport, newest and largest 

Army Air Forces cargo plane, at the 

Long Beach plant of Douglas Aircraft Co. 

Four of them stretch the line back 5555 
ft. 


(Left) Tail stub jig; 
e (Right) Tail cone jig; 


Framing and skin- 

@ ning on front and 

rear upper hal f 

sections of the 124 ft. 
long fuselage. 
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Globemaster in 


neers devised this 

ramp over which the 
nose wheel rolls, thus dip- 
ping the 4314-ft tail suffi- 
ciently to clear the 42-ft 
door. The C-74, powered by 
four P & W Wasp Major 
3000 hp engines, has a fuel 
capacity of 11,000 gal and 
can fly 8000 miles non- 
stop. Top speed is 325 
mph and gross weight 145,- 
000 lb, including load ca- 
pacity of 125 troops or 30 

tons of cargo. 


4 Douglas plant engi- 
. 


End view of three- 

e tler wing jig, of which 
there are two. Wing 
span of C-74 is 173 ft. 


Wing center section 
e being assembled in 
jig. 
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Working on interior of tail stub 


5, after its removal from jig. 


Production 
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Stainless 


By Joseph Geschelin 


trailer manufacture, the Fruehauf 
Trailer Co., recently transferred all 
stainless steel body operations to its Fort 
Wayne, Ind., plant which now produces the 
entire vehicle assembly with either single- 
axle or tandem-axle chassis ready for ship- 
ment to the customer. Just before the war 
all manufacturing operations were concen- 
trated in the Detroit plant as described in an 
article “Fruehauf Custom Bodies in Mass 
Production,” AUTOMOTIVE INDUSTRIES, Dec. 
1, 1940. At that time stainless steel bodies 
were assembled as a separate structure in 
massive fixtures, later installed on the chas- 
sis in conventional manner. Production was 
discontinued during the war years when 
stainless steel was a critical material ear 
marked exclusively for military uses. 
Immediately after the war plans were laid 
for mass production at Fort Wayne. With 
this shift in scene to a large modern building 
the management was given an opportunity to 
make radical changes in manufacturing tech- 
niques based upon the know-how developed 
in early production plus the new develop- 
ments made available in the intervening 
years. The Fort Wayne plant has two par- 
allel installation lines designed to keep pace 
with accelerating demand for stainless steel 
equipment. Each line has three principal 
framing stations for shotwelded assembly 
operations. Apart from certain changes in 


Posie: in the field of stainless steel 


Fruehauf stainless steel trailer assem- 
* bly begins at this initial assembly line. 


on which the underconstruction takes form. 
Here the rear frame section is being built 
up to take the suspension, axles, wheels, etc. 


This enormous structure is the first 

welding and framing fixture being pre- 

pared for body assembly. The rear under- 

construction may be seen at the left ready 
to roll onto the ramp in the fixture 


3 Another view of the first station show- 

‘7° ing the vertical support assembly and 

front underframe being guided into position 

in the fixture ready for clamping to the 
body sides and nose 
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Steel Trailer Operation 


body structure design, the distinguishing feature of 
current methods is that the stainless steel chassis sub- 
assemblies are prepared on a separate assembly line, 
then shifted to the first framing fixture to serve as 
the backbone for body assembly. 

As before, the basic shotwelding technique devel- 
oped by Budd many years ago and refined since then 
is employed for joining all stainless steel members. All 
of the portable welding guns used in conjunction with 
the framing fixtures are made by Progressive Welder 
Co., and each one incorporates a system of water cool- 
ing for the electrodes, and hydraulic pressure clamping 
of the work controlled by a special air-hydraulic 
booster mounted on the transformer. Each of the 
welding guns is controlled in its cycle of operations by 
a separate General Electric Thyratron control cabinet, 
including an automatic weld recorder and audible 
warning signal. 

This type of control, evolved over a period of years, 
provides guaranteed proof welds for each of 
some 10,000 spots required for the structure. 
As each gun starts its operation the recorder 
indicates each weld on the tape, thus provid- 
ing a permanent record of quality for each 
weld for each vehicle. During the operation, 
if an off-standard quality weld is produced 
the control cabinet gives a warning signal 
and shuts off the gun: The gun setting can 
then be corrected and the offending weld 
repaired. 

The adjustment and condition of each gun 
is tested before starting a new body. As a 
double-check the actual operation of each 
gun is proof tested before work is started. 
For this purpose, the operator prepares a 
weld specimen which is immediately pulled 
in a Baldwin-Southwark tensile testing ma- 
chine. The strength of the weld specimen 
must come within established limits before 
the OK to go ahead is given. 

As to the details of the assembly opera- 
tion, the first step is the assembly of the 
underconstruction consisting of its sub- 
frame, suspension, axles, wheels and tires, 
etc. The assembly is started up-side-down to 


4, 4s the tack-welding of the sides and 

* nose to the frame backbone proceeds, 

the nose section is shotwelded completely. 

using the two enormous Progressive guns 

which have a throat depth of 100 in. The 

operators on the outside of the fixture work 
on an elevating platform 
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facilitate the installation of running gear units and is 
turned over and set on its wheels in normal position on 
completion. Similarly, the assembly line builds up the 
front support subassembly and the front underframe 
Upon completion, these subassemblies are ready for 
the assembly of the vehicle in the first framing fixture. 
The rear underconstruction (see illustration) is rolled 
into the fixture and is then hoisted into place. Then 
the front support and front underframe are installed 
in the fixture. 

To go back a little, it should be mentioned that all 
of the principal subassemblies that go to make up the 
body are produced by Budd in Philadelphia. These 
consist of the two side panels with their framing, the 
nose or forward section, the roof or top, and the chas- 
sis frame sections. These parts are completely assem- 
bled by Budd and are ready for installation when 
received at Fort Wayne. 

After the underframe sections have been lifted into 
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position in the first fixture, the operators no. A 
install the two side panels and the noge Steel 
section, carefully matching each section smalle1 
to assure proper fit. Then the various by an | 
subassemblies are securely clamped by 3 - 
means of a series of hand clamps at- { _ 
tached to the fixture. This procedure } point 1 
assures positive alignment throughout. mental 

The operation in the first welding fix. and tl 


ture is primarily that of tack-welding " 
the sides and nose to the frame. How. { 
ever, the nose section is completely \ 
welded to the frame and to the sides at | 
this point. This is done through the use |? 
of two deep-throated welding guns verti- 

cally mounted at the nose section to the 
fixture. Said to be the largest of their \, 
type in use today, these Progressive 
guns have a throat depth of 100 in. The | 
long arms are of stainless steel—to re | 
duce weight and mass—and carry large 

copper bus bars to conduct current, thus 

eliminating unsightly and unsafe outside 


EY 





cables. There are four operators for the 
two big guns—two inside and two out- | s 
side. The operators on the outside move |, Neer 
with the guns on an elevator platform \ face 
which serves to facilitate the operation | this 
and reduce fatigue. _ 
Upon completion of this operation, the | id 
entire assembly is lowered onto its | 
wheels and rolled into the second weld- } 
ing fixture, remaining on its wheels A 
from that point on. Principal welding lath 
operations here are the shotwelding of | | latl 
10 hat-shaped stainless steel floor string- \ of | 
ers to cross members to add strength , 
and rigidity. In addition there is the Be 
welding of the filler to the nose section, the 
and joining of the vertical support di- the 
agonals and cross member end flanges. A |} 
number of detail parts also are added to 
the assembly by arc welding at this | 
point. } | 
The assembly—still without roof— | 
now is rolled into the third fixture where ; 
(Turn to page TT, please) 
5 The vehicle rolls on its wheels into 
* the second of the framing fixtures 
shown here, the principal operations be- 
ing the shotwelding of the 10 hat-shaped 
stainless steel floor stringers P 
6 View of the third major framing t 


© fixture in which the roof is fitted 

and welded to the side and nose sections. 

The G-E Thyratron control cabinet may 

be seen in the foreground. At the left 

is the elevated rail carrying the two Pro- 

gressive guns used for interior welding 
operations 


qT Perspective view of the stainless 

® steel manufacturing department at 

Fort Wayne showing the two welding 
lines in the foreground 
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are as thick as they would be if made 
from cast iron. 

Steel construction has resulted in 
smaller size units. Size is also reduced 
by an improved engineered cooling sys- 
tem. Losses in a motor are inherent 
and are dissipated in the form of heat. 
Temperature rise beyond a certain 
point is not allowable because of detri- 
mental effects on electrical insulation 
and the heat must be carried away 





| Westinghouse Life-Line motor 


\ 
fom the motor. Most of it is trans- 
ferred to air blown over the hot sur- 
faces. Much more air passes through 
this motor than through its predeces- 
sor, thus permitting the reduction in 
size of the cooling surfaces while ade- 
quately maintaining temperature limits. 


ANEW tailstock-type handlever turret 

has been designed to give turret 
lathe efficiency to 9-in. South Bend 
lathes on jobs which require a number 
of successive operations. 

Made by the South Bend Lathe 
Works, 119 E. Madison St., South 
Bend 22, Ind., this turret mounts on 
the inside ways of the bed in place of 
the tailstock. A six-station turret head 





South Bend tailstock-type hand- 
lever turret 


accommodates tools with %-in. diame- 
ter shanks. The length of the cut at 
each station is regulated by means of 
an adjustable set screw. A stop mecha- 
nism is geared to operate automatically 
Mm unison with the indexing of the tur- 
ret head. The index lock releases auto- 
matically at the end of the turret 
slide’s return stroke, and indexing is 
done by hand. Operations can be re- 
peated, or skipped, at will. The turret 
slide has a maximum stroke of 3% in. 
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HE CONTROL DIVISION of General 

Electric Co, has redesigned its com- 
p.ete line of sequence and sequence- 
weld timers for resistance welding. The 
new design permits quick change of the 
welding sequence, easy inspection and 
maintenance, and remote operation. It 
includes an improved electronic timing: 
circuit which makes possible the con- 
sistent welding speed essential to high- 
production welding with short timing 
intervals. 

The sequence timer coordinates the 
mechanical operation of an air- or 
fluid-operated spot or projection welder 
with the flow of welding current, as de- 
termined by a _synchronous-precision 
weld timer. For less exacting applica- 
tions, the sequence-weld timer provides 
the necessary control of both mechani- 
cal sequence of operation and non-syn- 
chronous control of weld time. Both 
can be used with all standard control 
combinations in which ignition contac- 
tors or synchronous-precision timers 
are used. 

All electrical connections between the 
front and rear panels are made by plug 
connectors so that the front panel, or 
timing control section, can be removed 
in less than a minute and placed in an- 





G-E sequence-weld timer with front 
panel removed to expose interior 
of case 


other machine. This permits quickly 
replacing any one of a number of simi- 
lar timing control sections with a 
single spare unit. In addition, timing 
control sections of different types can 
be interchanged without rewiring. 

The initiating circuit, normally 115 
volts, can be changed to 24 volts, and a 
two-stage foot-switch can be added at 
any time. All 60-cycle panels are suit- 
able for operation on 208, 230, 460, or 
575 volts, 50 or 60 cycles, and panels 
are available for other frequencies. 


A USTEEL PALLETS have been added 

to the line of material-handling 
equipment made by the Monroe Auto 
Equipment Co., Monroe, Mich. Manu- 
factured of high tensile steel, the pal- 
lets and other all-steel items in the line 
are said to average 40 per cent less in 
weight than units of comparable size 
formerly made of hot rolled steel. A 48 
in. by 48 in. pallet size, for example, 
weighs 46 lb less than its hot rolled 
steel predecessor. In point of strength 
and load-bearing capacities, the high 


tensile steel products are equal to, or 
greater than, similar units of other 
materials. 

The new Monroe pallets are stand- 
ardized in size to fit into railroad and 
truck equipment as well as storage fa- 
cilities built for modern industrial ma- 
terial handling truck operations. Three 
sizes are designed to fit the shipping 
requirements of modern packages, most 
of which have at least one dimension of 
12, 24 or 48 in. to give easier and more 
compact pallet loading. 


GEvERAL versions of a huge portable 
welding machine have recently been 
built and shipped by Sciaky Bros., Inc., 
4915 W. 67th St., Chicago, Ill. The 
welders are capable of welding up to 
three thicknesses of %-in. structural 
steel without removing the rust and 
scale usually present on this material. 
Application is primarily for speeding 
pre-fabrication of large structural 
units in shops. 

Other uses include mass production 
of large assemblies in railroad, marine, 
truck and bus shops, where parts may 
be joined by overlapping or flanges. 

Welding through the rust and scale 
is accomplished by a special electroni- 
eally-controlled sequence which pro- 
vides (1) a pre-weld period of high 
pressure and low current which burns 
off oxide, allows perfect fit of parts and 
reduces electrode tip deterioration, (2) 
a high-current welding period during 
which electrode pressure is reduced for 
greater efficiency, and (3) a post-weld 
period which retains the high current 
under high pressure to prevent coarse 
structure and internal cracks. Current 
is interrupted and high pressure re- 
tained for a final forging action. 

Where high carbon steels (above .20 





Sciaky portable welder 


per cent) are to be welded, a special 

quench and post-heat period is provided 

which is said to effectively eliminate 
(Turn to page 60, please) 
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BODY 
Wire products ...... me 
Hot rolled sheets and strip 514.06 
Cold rolled sheets and 
SE wcisscenevascocdune 347.01 
Re era ae 6.22 
- - 951.05 
CHASSIS SHEET METAL 
WEIN BEOGMOEE 6 ccccccvcss 3.38 
Hot rolled sheets and strip 37.67 
Cold rolled sheets and 
De axhinesews dita sdudaie 284.37 
—_—-— 325.42 


ENGINE AND CLUTCH 
Hot rolled bars 


Weight of Steel Purchased 


for a Typical Automobile in Pounds 


Cold rolled bars .cseccocves 13.2% 
WiWe PFORUCIS «occ cscceces boot 
Structural shapes ........ 2.46 
Hot rolled sheets and strip 25.12 
Cold rolled sheets and 
GE weensceeuneese ews 7.14 
PINGS oven cdenaadeieeess 17.00 
io ee ee 3.50 
Se or 
TRANSMISSION 
Hot rolled bars ..... ee 30.18 
Coil wooed DATS. 6.cscsccs 97 
WitO DWROGUCES ..ccccecces 3.2? 
Pipe and tubeS .....ee00- 3.56 
5OL08 








ENDIX has placed in operation this 
new roll test machine which was 
designed by company engineers for 
testing the strength of aircraft wheels. 
In operation, the flywheel is rotated up 
to the specified speed, corresponding to 
the landing speed of the airplane and 
the hydraulically operated carriage 
pushes the tire against the flywheel. 
This causes the wheel to roll under 
conditions simulating the actual use of 
the wheel on an airplane during take- 
off and landing. When the airplane 
wheel has been operated for the speci- 
fied time, without failure, the conditions 
requiring the roll test have been met. 
The flywheel used to simulate ground 
speed of the airplane is 8.0 ft in dia- 
meter and has a 3.0 ft face. It is made 
of steel plates welded together and 
revolves on taper roller bearings. This 
wheel which turns from 50 to 420 rpm 
is capable of turning the equivalent 
of 120 mph landing speed. A 125 hp 
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d-c, variable speed motor, with motor 
generator set, furnishes power to turn 
the flywheel. 

The carriage rolls on 100 lb steel rails 
anchored to the reinforced concrete 
base. It is actuated by hydraulic pres- 
sure and two jacks which are set by 
screws and nuts at a predetermined 
amount of travel. The wheel and tire 
are mounted in the carriage on an axle 
which permits the airplane wheel to 
roll on its own bearings. Water, either 
from a built-in tank or a fine spray 
is used as a coolant to prolong the life 
of the tire. Load on the wheel and 
tire, corresponding to the load imposed 
on one main wheel of the airplane, can 
be run up to 70,000 lb. The control panel 
from which all operations are directed 
has suitable pressure gages, an emer- 
gency switch, revolution counters and 
a hand wheel controlling the amount of 
hydraulic pressure exerted against the 
flywheel. 


FUEL TANK AND EXHAUST SYSTEM 








Hot rolled sheets and strip 9.28 
Cold rolled sheets and 
EY «hs acacecoeie-diree aweenere 5.33 
ORI DME 6.6:00s00i0eKenes 22.89 
— 37.50 
FRAME 
Structural shapes ........ 23.46 
Hot rolled sheets and strip 307.87 
PE inca cis os sur ereew een 6.17 
ed 337.50 
FRONT END SUSPENSION 
Hot wolled BATS ....cecces 87.90 
Cold rolled -Dars ...+sccee 6.37 
——- 94.27 
REAR AXLE AD REAR END 
SUSPENSION 
Hot rolled bars ...... . 188.68 
Cold rolled DATS ...cccose 3.24 
Wife BYOGMCIS .o6iccccces 3.33 
Hot rolled sheets and strip 32.38 
Cold rolled sheets and 
DEG. iviweeveseenceeruens 10.67 
RN oe iat conta ilacanateanicn 12.46 
Pipe and tubes .....ccee- 2.24 
ONG WINE 6.6cc ces icweues 4.95 
207.95 
STEERING MECHANISM 
Hot roiled bars ....cecces 6.10 
Cold rolled bars ........ 6.74 
Wite PYOUMEUS 66. -cccsees 2.42 
Pine and tubes 0.0 cesses 2.94 
—_— 18.20 
BRAKES, WHEELS AND TIRES 
Cold rolie@ DATS «06.00. 5.42 
WiTG DPROGUMCIS 2icseciccres 6.50 
Hot rolled sheets and strip 199.14 
se 211.06 
CLUMPERS, GUARDS, ETC. 
Hot rolled BATS 2. .ccccccce 13.21 
Hot rolled sheets and strip 37.70 
Cold rolled sheets and 
SE ce cesigénsecwstvicanve 28.62 
79.53 
CHASSIS ELECTRICAL SYSTEM 
INSTRUMENTS 
Cold rolled sheets and 
SE gua doceeevansnmuaeen 7.12 
——_- 7.12 
CTHER PARTS NOT MENTIONED 
PREVIOUSLY 
REGO VOMGG DATE .cc csc ccs 91.95 
Cold rolled DATS .6cc<ccs. 36.32 
WITS DPYOGUCES 2ccc ccc visies 79.73 
Hot rolled sheets and strip 488.05 
Cold rolled sheets and 
ae RCE IN) | 
a ieee oe ee ont ae 3.35 
Pipe Gnd tUHes ...ccecesi 1.61 
TO BIOEE «6.0 cs cceseweun 11.78 
Structural shapes ........ 4.11 
enmceeniien 990.12 
Total TOP GAP scisisccss 3,544.53 


The above data, which were supplied to 
the American Iron and Steel Institute by 2 
large automobile manufacturer, represents 
the average weight of steel per car pur- 
chased by the company for its entire 1942 
line from low-priced models to high-priced 
models. Of the total of 3545 lb, approxi- 
mately 2615 lb was sheet and strip steel. 


Douglas Rowboat 


Although one of the few aircraft 
manufacturers with no reason to enter 
the consumer goods market, Douglas 
Aircraft Co. has marketed an alumi- 
num rowboat. The design weighs only 
70 lbs, is 10 ft long and carries six 
adults. Flotation tanks render it un- 
sinkable. 


AUTOMOTIVE and AVIATION INDUSTRIES 








¢ 
é 


high 
all ¢ 
ailer 
met 
ric 


Wei 
Nor! 
Wei; 
Nor! 
Max 
Max 
Dim 
Spai 
Len 

Hei; 
Are 
Wir 
Aile 
Hor 

Sta 
Ele 


Fin 
Loz 
Wi 
Pov 
Per 
Toy 
CC 
cr 
La 
Sta 
Ma 
Se) 
Ma 


On 








7 


5 





Operational Speeds and Records 


This chart shows the pattern of advance in speeds of air and 

surface vehicles since 1900. Data for it were compiled by E. H. 

Heinemann, chief engineer of Douglas Aircraft company’s El 
Segundo plant. 
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Waco Aristoecraft 


ue Waco AIRCRAFT Co. has announced its silver 
anniversary model—the Aristocraft, a four-place, 
high wing, non-spinning pusher-type monoplane with 
all controls coordinated into one control. The wings, 
ailerons, horizontal stabilizer, rudder and fins are all 
metal. The fuselage is tubular steel construction, fab- 
ric covered. The Aristocraft engine, a 215-hp six 


Specifications 


Weights: 

Normal gross weight ........e+-- . 3000 Ib 
ENE GUNN sae gsc. vs a eule sleiee cee 2046 Ib 
Normal disposable weight ......... 954 Ib 
Maximum gross weight............ 3130 lb 
Maximum disposable weight...... 1084 lb 
Dimensions: 

Span, overall ...... derdiaees 38 ft 
Length, overall ih eirens mabe 25.7 ft 
RENE: AYOOPUNE 6 cicebic sie ou siees ceieeie 4.4 Ot 
Areas: 

mine area (SToss) ......0sesee. 196.64 sq ft 
ee SOR rere eee 42.06 sq ft 
Horizontal tail area (gross).... 88.41 sq ft 
Stabilizer area ..... a denaeqeete: See, wee we 


PIECE GIR: oo ccc viens n'e'aeees 16.41 sq ft 


meemer Pom (8) ccc.sccsceccccs 7.5 sq ft 
Pim ATES (2) .occcccves 7.2 sq ft 
Loadings: 

UE SUN 6-5 <5 4aro.e.cleicveivavalctecls 15.25 psf 
POWO? IGBGINE .cicccccccccccecces 13.95 psf 
Performance Data: 

Top speed, sea level...........68. 154 mph 
Cruise, sea level ...... orem: 
enc, ME OOO LE. 5. onveregis-<sa bie dicen 152 mph 
Landing and take-off speed...... 65 mph 


Stalling speed 55 mph 
Maximum rate of climb at sea level 950 fpm 
MEUUICE GGT 6 <i o.csivcccdvvcscess 17,500 ft 

Maximum range with 60 gal 
f gas 605 miles, sea level 
657 miles, 5000 ft 
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cylinder opposed Franklin air-cooled model, is mounted 
in the nose section and through an extended drive 
shaft powers an 84 in. diameter propeller aft of the 
tail surfaces. The propeller is a Hartzell controllable 
pitch reversible type. The drive system incorporates 
Bendix-Weiss constant velocity universal joints with 
pressure lubricated housings. The retractable landing 
gear is Firestone make. Specifications of the Aristo- 
craft are given in the accompanying table. 


Waco Aristocraft four-place model 



















Six basic elements of 
Reynolds knock-down 
panel body. Exploded 
views of corner parts 
also are shown here a 



















Knoek-Down 


All-Aluminum Bodies 


S AN important part of a postwar program for 
widening the uses of aluminum, the Reynolds Metals 
Co., Louisville, Ky., has developed a line of truck all- 
aluminum bodies fabricated from standard panels and 
hardware parts, and shipped “knock-down” to distrib- 
utors in various parts of the U. S. A. They can be 
erected with the expenditure of around 20 man-hours 
time to suit the specifications of fleet operators. The 
exploded view of the standard truck body, as illus- 
trated, shows the basic scheme of design applicable to 
all body models. A body consists of six basic elements 
—the roof, side panels, front panel, back end unit with 
doors, and floor cross members. 

With the establishment of mechanized production 
lines last month, Reynolds now is producing a straight 
side model, with deep-wheel-well 
models to be available in the near 
future. The bodies are produced 
in seven standard lengths—8 ft. 8 
in., 10 ft. 7 in., 12 ft. 7 in., 14 ft. 
6 in., 16 ft. 6 in., 18 ft. 5 in., and 
20 ft. 4 in. In addition, there are 
two standard heights—6 ft. and 
6 ft. 6 in.; and three standard 
widths—7 ft., 7 ft. 6 in., and 8 ft. 
Although the cost of an all-alumi- 
num body runs higher than that 
of standard steel bodies, the 
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Radius sections are joined to 
roof and sides by lock bolts and 
nuts 
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Developed by Keynolds for ay 


former offers cousiderable weight saving with a con- 
sequent increase in payload for the same chassis. 

Body sections are being produced in a new mechan- 
ized plant provided with massive framing jigs which 
assure full interchangeability of sections. The alumi- 
num sheet, rolled in Louisville, is cut to size and ready 
for assembly. Similarly, the rounded corner sections 
are made up in fast form rolling mills right in the 
manufacturing department and cut to proper length 
for each job. Hinges and certain other parts are made 
of sand-cast aluminum. In the assembly of each sec- 
tion, the skin and other members are joined mostly 
with duPont explosive rivets. Assembly of the body 
in the plant of the fabricator requires the installation 
of a small number of bolts which are screwed directly 
into Elastic Stop-Nut fastenings 
permanently positioned and 
riveted in place at assembly in 
the Reynolds plant. Being made 
up in the metal framing jigs, 
these fastenings line up perfect- 
ly and permit easy bolting-up of 
side panels to the front panel, 
the back end and the roof. 

In the near future Reynolds 
also will produce trailer bodies 
which differ from the truck 

(Turn to page 77, please) 
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NEWS 1 


Several significant developments dur- 
ing September show clearly that the 
automotive industry still is wallowing 
in a sea of troubles. General Motors 
president, C. E. Wilson, reported that 
basic materials now are looming as the 
most serious barrier to continued pro- 
duction. He said that the Corporation 
should have a price increase of around 
$100 a car for a satisfactory return at 
present levels of production. Hudson, 
Chrysler, Nash, and Timken Axle lost 
considerable production because of wild- 
eat strikes. Foremen at five Chrysler 
plants voted in an NLRB election to 
join the Foremen’s Assn. of America. 
Production performance indicated that 
once again the industry would fall 
short of anticipated schedules for the 
month. And both Ford and Chevrolet 
announced that they had deferred in- 
definitely their light car programs. 

All these developments are on the 
debit side of the ledger. They are the 
outward manifestations of the confu- 
sion, dislocation, and general trouble 
bedeviling the industry today. And 
while total output in September un- 
doubtedly will pass that of August, the 
gain is not big enough to warrant any 
particular optimism. The chronic fall- 
ing behind projected schedules each suc- 
ceeding month speaks for itself. That 
is why leading men in the industry say 
that it will be many months before peak 
production is attained. 


Raw Materials Present 
Long-Range Problems 


For the past few months, it has been 
supplier strikes that have been holding 
the industry down to low volume pro- 
duction. Although the strikes still are 
going on, they have been superseded as 
the major problem by the increasingly 
tritical situation in raw materials, such 
as lead, steel, pig iron, copper, and even 
such items as castor oil for brake fluid. 
Right now, lead appears to be the most 
tritical item, but steel probably is the 
material that will have a long-time 
effect on production schedules. Accord- 
ing to current prospects, there will not 
be enough steel available all next year 
to make possible the six million car 
year the industry has set for its goal. 
At present, steel mills are humming 
slong at near capacity, but the demand 
8 so great that the amount allocated 
for automobiles and trucks will supply 
enough for only a moderate increase 
over 1941 levels at best, according to 
steel industry spokesmen. One thing 
that has delayed the expansion of the 
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September Developments In- 
dicate that Industry is Still 
Beset by Many Troubles .. . 
Shortages of Materials to 
have Long-Time Effect on 
Production . .. Ford and 
Chevrolet Light Car Projects 
Temporarily Abandoned .. . 
Sufficient Lead in Sight to 
Keep Automotive Plants 
Running . . . Wage Debacle 
May Prove Costly to Automo- 
bile Industry . . . Low Pro- 
duction Chief Factor in Ford 
Price Increases . . . Worker 


Efficiency Below 1941 Level. 


steel industry was the prolonged strike 
in the electrical industry, with the re- 
sult that machinery promised for this 
fall may not be delivered before late 
1947. Priority ratings on steel for 
certain uses, such as housing, agricul- 
tural implements, and food packing, 
also make it difficult for automotive 
manufacturers to get their current 
quotas of available steel. One company 
received only 70 per cent of its 1941 
supply in August and is operating on 
an inventory of only 15 days supply, 
compared with a normal backlog of 45 
days. Some companies are predicting 
that they soon may have to use steel 
the day it arrives at the plant. 


Ford and Chevrolet Defer 
Lightweight Car Programs 


Another indication that the automo- 
tive industry is looking for a tight ma- 


terials situation for more than a year 


ahead is the announcements by both 
Ford and General Motors that they 
have abondoned for the time being, at 
least, their plans to build a lower priced 
lightweight automobile sometime next 
year. While the uncertain materials 
situation probably had a great deal to 
do with the decision, there undoubtedly 
are other factors involved. Construc- 
tion difficulties at present are partic- 
ularly bad, and although Chevrolet had 
obtained permission to proceed with 
construction of a new plant near Cleve- 
land, procurement of materials would 
be extremely difficult. Also, present 
construction costs are unconscionably 
high. At any rate construction of the 
new plant has been halted. Another 


of the 


ndustry 


angle of conjecture is that the com- 
panies may have found that they simply 
cannot build a car of the kind that would 
appeal to the public at enough of a cost 
differential to make it practical. Even 
at present high prices, backlog orders 
appear to indicate a market for current 
models that will not be satisfied for a 
long period, and as long as there prob- 
ably would not be enough materials to 
build both current and lightweight 
models in volume, there would be little 
point to diverting materials into a 
cheaper car. Neither company has in- 
dicated that the project has been aban- 
doned permanently, but developments 
in the fields of costs, prices, and market 
demand undoubtedly will influence any 
future decision on if and when it again 
will be taken up. 


Government Promises Adequate 
Lead to Maintain Car Output 


Following a strong letter from George 
W. Mason, president of AMA, John W. 
Steelman, reconversion director, assured 
the automotive industry that enough 
lead would be made available to keep 
automotive plants running. Mason had 
reported that unless action on lead was 
forthcoming, many plants might have 
to close down in a few weeks. His 


‘warning joined that of C. E. Wilson, 


who told government officials that if 
the situation did not improve, G.M. 
would have to lay off some of its em- 
ployees in October. He said that re- 
stricted supplies of lead and copper 
may prevent the industry from attain- 
ing even the limited levels of production 
attainable within the short steel supply, 
and asked that at least 75 per cent of 
the tonnage used prewar by the indus- 
try be allotted to maintain production 
and employment. 


Automobile Industry May Feel 
Affect of Wage Debacle 


The recent fiasco which knocked the 
underpinning from under the govern- 
ment’s wage stabilization structure in 
the maritime strike may yet prove 
costly to the automobile industry. The 
debacle proved to the unions once again 
the impotence and frustration of the 
Federal government when faced with 
a determined union drive to break 
through wage ceilings. It is certain 
that the success of the strike has 
been well observed and duly noted at 
UAW-CIO headquarters in Detroit. 


(Turn to page 54, please) 
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Puptications AVAILABLE 


Publications listed in this department are obtainable by subscribers through the 


Editorial Department of AUTOMOTIVE and AVIATION INDUSTRIES. 


In making requests 


give title above the item concerning the publication desired, the date of issue 
in which it appeared, your name and address, company connection and title. 


Abrasive Wheels 

Norton Co.—108-page manual. Cov- 
ers all abrasives and grinding 
wheels. Has five chapters, with refer- 
ence tables and detailed recommenda- 
tion on the proper selection of wheels 
for different types of work. 
Diesel Lubrication 

Sun Oil Co.—Large, profusely illus- 
trated manual dealing with the history 
and fundamental design of Diesel en- 
gines. Especial emphasis is given to 
Diesel engine lubrication, and a chart 
on Diesel engine trouble-shooting is in- 
cluded. 
Shakeproof Lock Washers 

Shakeproof, Inc.—TIllustrated folder 
giving typical applications of Shake- 
proof Sems Lock washers. 
Hydraulic Brakes 

Wagner Electric Corp.—This service 
manual includes general instructions 
and maintenance suggestions for the 
new Wagner Lockheed self-adjusting 
hydraulic brake. Covers operating prin- 
ciples as well as service instructions. 
Known as Bulletin HU-277. 
Non-Metallic Basic Materials 

Continental-Diamond Fibre Co.—Bul- 
letin GF-2 gives the electrical and me- 
chanical properties of six non-metallic 
basic materials, including Diamond vul- 
canized fibre; Dilecto, a laminated ther- 
mosetting plastic; Vulcoid, a C-D dilec- 
tric material; Celoron, a fabric-base 
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molded plastic; Micabond, mica in most 
usable form; and Dilectene, u-h-f in- 
sulation. 
Hydraulic Power Units 

Hydraulic Machinery, Inc.—A _ 10- 
page brochure discussing the applica- 
tion of Hymac hydraulic power units. 
Applications include grinding, milling, 
boring, drilling, pressing, piercing, 
riveting, etc. 
Silicone Fluids 

Dow Corning Corp.—This pamphlet 
describes in detail two new silicone 
fluids, DC 702 and DC 703, which are 
designed for use in high vacuum diffu- 
sion pumps. Silicone DC 703 has cre- 
ated a vacuum of less than 5 x 10-8. 
Physical properties of these silicones 
are given in detail. 
Diesel Engines 

Worthington Pump and Machinery 
Corp.—36-page manual giving detailed 
description of the type DH Worthing- 
ton Diesel engine. Profusely illus- 
trated. Detailed specifications. 
Wire Rope 

Preformed Wire Rope Information 
Bureau—This 24-page illustrated man- 
ual, in addition to giving the applica- 
tions of preformed wire rope, gives de- 
tails of its construction. 
Drills 

Clark Equipment Co.—The care and 
operation of Celfor drills, together with 
engineering data, is given in this 24- 





Westinghouse 
Electropult 


This electrical de- 
vice assists planes 
in taking off from 
shipboard or small 
landing fields. It is 
essentially a huge 
electric motor laid 
out flat. The 1382- 
ft track corresponds 
to the rotor of a 
conventional ma- 
chine and the small 
shuttle car which 
runs along it acts 
as the stator. In op- 
eration, a plane is 
hitched to the car 
which speeds down 
the track and tows 
the plane into the 
air. 





page booklet. Technical details as ay 
aid to selecting proper tools are pre. 
sented. 


Hydraulic Pipe Bender 

Watson-Stillman Co.—Detailed pro. 
cedure on how to operate this hydraulic 
pipe bender is given in this eight-page 
bulletin. Profusely illustrated. Prices 
listed. 
Colloidal Graphite 

Acheson Colloids Corp.—A new tech. 
nical booklet on colloidal graphite jn 
16 pages, including detailed specifica. 
tion tables regarding dispersions in 
water, oil, hydrocarbons, alcohol, and 
special organics. Over 25 illustrations 
of applications. Photomicrographs of 
the material. 
Cellulose Acetate Butyrate 

Tennessee Eastman Corp.—Four. 
page folder dealing with the prepara- 
tion of Eastman cellulose acetate bu- 
tyrate as a dip. The effectiveness of 
the protective qualities of such strip 
coatings is discussed, and prices are in- 
cluded. 


C. E. Frudden Nominated 
as SAE President 


C. E. Frudden, consulting engineer 
of the Allis-Chalmers Mfg. Co., Tractor 
Division, became the sole nominee for 
the 1947 national presidency of the So- 
ciety of Automotive Engineers accord- 
ing to G. W. Curtis, general chairman 
of the society’s eleventh annual tractor 
meeting recently concluded in Milwau- 
kee. The nomination is tantamount to 
election. 

Mr. Frudden will be the first Wiscon- 
sin man and the first tractor man 
elected to the presidency of the 40-year- 
old society. He will take office at the 
end of January and begin administer- 
ing the affairs of the SAE. 

Mr. Frudden has a long background 
of engineering experience. He took his 
engineering degree from Iowa State 
College and did graduate work at Co- 
lumbia. He has submitted research 
papers to the SAE and the American 
Society of Agricultural Engineers. 

He joined the Allis-Chalmers tractor 
organization in 1929, where he has been 
instrumental in effecting many of the 
advances apparent in the tractor field 
during the past 17 years. Shortly before 
the war he was promoted from chief 
engineer of the West Allis Tractor Divi- 
sion to executive engineer of the entire 
Allis-Chalmers Tractor Division. 


Foremen at Chrysler 
Vote in Favor of FAA 


Foremen in five Chrysler Corp. 
plants voted Sept. 10 in favor of the 
Foremen’s Assn. of America as their 
bargaining unit. The vote was 771 for 
the FAA and 417 against. The corpo- 
ration has withheld official comment on 
whether it will proceed to bargain with 
the foremen or follow the lead of Pack- 
ard and wait for a decision on the issue 
in the courts. 
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PERSONALS 


Recent Personnel Changes and Appoint- 
ments at the Plants of Automotive and 
Aviation Manufacturers and Their Sup- 
pliers. 


Ford Motor Co.—Harold T. Young- 
ren, Director of Engineering; Henry M. 
Cunningham, Lincoln-Mercury Mana- 
ger, Wash., D. C.; John Francis Con- 
nors, Washington District Manager; 
Lewis D. Crusoe, Director, Planning 
and Control Division; R. I. Roberge, 
Director, International Division. 

General Motors Corp.—Thomas P. 
Archer, Group Executive in charge of 
Divisions consisting of Fisher Body, 
Ternstedt, Buick Olds-Pontiac Assem- 
bly; L. C. Goad, General Manager of 
Fisher Body Division, including Tern- 
stedt; B. D. Kunkle, in charge of Day- 
ton and Household Appliance Divi- 
sions; C. B. Stiffler, assistant to B. D. 
Kunkle. 

Nash-Kelvinator Corp.—O. L. 
old, President, Nash-Detroit Co. 

Timken Roller Bearing Co.—H. R. 
McLaren, Asst. General Supt.; J. P. 
Wargo, Supt. of Tube Mills; R. R. 
Elsasser, Asst. Supt. of Tube Mills. 

Packard Motor Car Co.—James D. 
Platt, New York Zone Manager; M. J. 
Heiler, Asst. New York Zone Manager. 

Hudson Motor Car Co—K. M. 
Hodges, Regional Service Supervisor 
with headquarters at Peoria, IIl.; C. G. 
Murphy, Parts Merchandiser in Los 
Angeles; C. L. Henson, District Mana- 
ger in Los Angeles. 

Willys-Overland Motors, Ine.—Wil- 
liam J. Wade, Head of the Distribution 
Planning Group. 

Dow Chemical Co.—Howard P. At- 
kin, Member of the Cathodic Protection 
Sales staff at Los Angeles; Ray H. 
McLeod, Member of the Cathodic Pro- 
tection Sales staff at Chicago; John W. 
Mighton, Member of the Magnesium 
Sales staff. 

United States Rubber Co.—Leonard 
E. Luse, promoted to newly created 
post of Manager of Distribution Plan- 
ning and Business Development; Frank 
W. Lewis, Merchandise Manager, al- 
lied products; John T. Griffith, Mana- 
ger, sales operations. 

Sun Oil Co.—Dr. Eugene B. Nugent, 


Arn- 
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Manager of a new Automotive Sales 
Engineering Division in Philadelphia. 

Stewart-Warner Corp.—Hunt EI- 
dridge, head of the National Accounts 
Department, Alemite Division. 

Perfect Circle Co.—Daniel C. Teetor, 
Acting Vice-President in Charge of 
Engineering. 

National Malleable and Steel Cast- 
ings Co.—Cleve H. Pomeroy, elected 
President. 

King-Seeley Corp.— Halstead H. 
Seeley, appointed Director. 

International Nickel Co—J. E. Fi- 
field, member of the Development and 
Research Division; E. A. Tice, member 
of the Corrosion Engineering Section 
of the Development and _ Research 
Division. 

Joseph T. Ryerson & Son, Ine.— 
T. L. Kishbaugh, member of the staff 
of new Los Angeles plant. 

Aitkin-Kynett Co—D. E. Sturm, 
Asst. Treasurer. 

Goodyear Tire & Rubber Co.—Dr. 
Jerome C. Hunsaker, elected member 
of the Board of Directors; Harry A. 
Walker, Plant Engineer at Lecheria, 
Mexico. 

B. F. Goodrich Co.—D. D. Reichow, 
Asst. to the Vice-President, Employe 
Relations; J. R. Thompson, District 
Manager, Denver, Col.; C. H. Heden- 
berg, Operations Manager, Goodrich 
Svenska Gummi, Aktiebolag, Sweden; 
Clyde O. DeLong, Merchandise Mana- 
ger of Industrial Products Sales Di- 
vision. 

Fairchild Engine and Airplane Corp. 
—Kenneth P. Bowen, Asst. General 
Manager, Aircraft Division. 

Consolidated Vultee Aircraft Corp.— 
G. A. Mueller, Contracts Director. 

Allegheny Ludlum Steel Corp.— 
W. B. Pierce, Manager of newly con- 
solidated Sales Development and En- 
gineering Service Divisions. 

United Specialties Co.—David P. 
Eastman, Chief Engineer, United Air 
Cleaner Division. 

Northrup Aircraft, Inc-—Walter W. 
Barden, Service Engineer. 

Luscombe Airplane Corp.—James P. 
Cunningham, elected to the Board of 
Directors. 

Fafnir Bearing Co.—Fayette Leister, 
Vice-President in Charge of Engi- 
neering. 

Boeing Airplane and Aircraft Co.— 


Bendix Test 
Helicopter 


This is a full-scale 
flying model on 
which tests are be- 
ing made in ad- 
vance of the Ben- 
dix four-passenger 
machine now near- 
ing completion. It 
carries a pilot only, 
and is not a proto- 
type of any Bendix 
helicopter. A 100. 
hp Continental en- 
gine drives the ro- 
tors which have a 


radius of 12% ft. 


D. A. Forward, elected to the Board of 
Directors. , 

Ampco Metal, Inc.—J. Donald Zaiser, 
President and General Manager. 

Oakite Products, Inc.—J. C. Leonard, 
Sales Manager, Industrial Marketing 
Division. 

Wrought Washer Mfg. Co.—Lawson 
Adams, Secretary and member of the 
Board of Directors; Walter F. Borges. 
in Charge of Advertising. 

Evans Products Co.—Hazen J. Pay- 
ette, Michigan representative for 
Thermo-Aire Division. 

Bowser, Inc.—J. C. Lungerhausen, 
Chief Development Engineer, Indus- 
trial Pump Division. 


Allison to Build J-35 
Jet Turbine Engines 


Contracts to build the J-35 jet tur- 
bine engine for the Army Air Forces 
have been assigned to Allison Division 
of General Motors. Already announced 
as the power plant for Republic Air- 
craft’s new P-84 “Thunderjet,” the 
new engine also is scheduled for instal- 
lation in new and advanced type AAF 
airplanes for which details have not 
been released. 

To date built-in limited quantities by 
the Chevrolet Motor Division of Gen- 
eral Motors at Tonawanda, N. Y., all 
production will be transferred as 
quickly as possible to the Allison plants 
in Indianapolis. 

For a short interim period parts pro- 
duction will be continued at the Tona- 
wanda plant under Allison manage- 
ment to assure uninterrupted delivery 
of engines during the transfer of pro- 
duction facilities. However, as fast as 
a sufficient backlog can be established 
on individual parts, the production fa- 
cilities will be dismantled and moved 
to Indianapolis. It is expected that the 
Tonawanda plant will be _ entirely 
cleared and all facilities relocated in 
Indianapolis by the end of the year. 

The J-35 is the axial type jet engine 
developed by the General Electric Co.. 
originally known as the TG-180. It dif- 
fers from the J-33 jet turbine engine in 
the Lockheed P-80 “Shooting Star” in 
the manner in which the air is com- 
pressed before it enters the combustion 
chamber. In the J-33, the air is com- 
pressed by a single centrifugal type 
compressor whereas in the J-35 the air 
is compressed by a series of compres- 
sors on a single shaft. 


Increased Shipments of 
Chevrolet Trucks 


Shipments of Chevrolet trucks in 
July and August of this year were 
greater than in the corresponding 
months of 1941, according to T. E. 
Keating, general sales manager. Ship- 
ments for the two months _ totaled 
51.257 units, compared with 36,698 in 
July and August of 1941. Chevrolet 
now is building a new three-quarter-ton 
truck with many new features, includ- 
ing a full floating rear axle. 
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““Better Goods at Lower 
Prices” Theme of ASTE 
Semi-Annual Convention 


“Better goods at lower prices while 
paying higher wages” was announced 
as the theme of the Semi-Annual Con- 
vention of the American Society of 
Tool Engineers by President A. M. 
Sargent. He said the Pittsburgh gath- 
ering Oct. 10-12 will consider “the ma- 
jor problem facing tool engineers and 
industry today. Our general program 
and the technical sessions to be held 
coincident with the convention are de- 
signed to help solve this problem.” 

An anticipated 2500 engineers from 
48 states and Canada, plus foreign 
representatives, will exchange knowl- 
edge accumulated in changing over 
from war to peace. In turn benefits 
from these new methods will soon ap- 
pear in nearly every branch of manu- 


facturing. 
The convention program includes 
seminars on technical subjects, at 


which engineers will discuss reconver- 
sion and other problems and exchange 
knowledge. They will visit industrial 
plants in the Pittsburgh area to study 
production techniques. 

There will be a two and one-half 
hour “know-how” session each morn- 


ing, accompanied by “how-to-do-it” 
movies. The engineering films to be 


shown include a number made for the 
armed forces and not shown to the pub- 
lic previously. 

Discussion of technical subjects will 
open Thursday afternoon, Oct. 10. 

Stephen Urgan of Pratt and Whit- 
ney, Syracuse, N. Y., will reside over 
a meeting devoted to “Welding and 
Design,” followed in the evening by a 
discussion of “Gas Turbine Tooling and 
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Production,” directed by Robert W. 
Ford of the Ex-Cello Corp., Pittsburgh. 

Friday sessions will deal with “Pre- 
cision Castings,” “Tooling with Car- 
bides” and “Manufacturing Analvsis.” 
In charge will be H. E. Linsley of The 
Iron Age, New York; E. W. Baum- 
gardner of Industrial Oven Engineer- 
ing Co., Cleveland; and O. W. Winter 
of Acme Pattern and Machine Co., 
Buffalo, N. Y. 

On Saturday morning, Fred L. 
Schmitt of D. A. Stuart Oil Co., Chi- 
cago, will conduct the final lectures, 
dealing with various phases of “Multi- 
form Grinding.” 


Chevrolet Introduces 
Line of 34-Ton Trucks 


To round out its line of commercial 
vehicles, Chevrolet has just introduced 
a line of %-ton, all-purpose trucks 
available in a wide variety of popular 
models. The basic 12514-in. wheelbase 
chassis is offered as a stripped chassis, 
chassis and windshield, chassis and cab, 
and with pick-up, platform and stake 
bodies. Maximum gross vehicle weight 
(GVW) is 5800 Ib. 

From the standpoint of mechanical 
features the most important is the 
adoption of a full-floating, hypoid gear 
rear axle, similar in design to the axle 
used in the 1%-ton models. It has a 
ratio of 4.57 to 1 and a load capacity 
of 5000 Ib. 

The engine is the standard Chevro- 
let Thriftmaster and remains. un- 
changed in specifications. Hydraulic 
service brakes are standard—11 x 1% 
in. at the front, 12 x 2 in. rear. The 
vehicle is equipped with the standard 
three-speed transmission but the four- 
speed truck transmission also will be 


Adjustable 
Funnel in New 
Test Cell 


This test cell at 
Hamilton Standard 
Div. of United Air- 
craft Corp. will ac- 
commodate propel- 
lers up to 30 ft in 
diameter. The fun- 
nel, or orifice, is 
constructed of 24 
overlapping steel 
plates 15 ft long 
and three ft wide, 
hinged at one end. 
Power - operated 
cables move_ the 
plates to constrict 
the opening, and 
other cables to each 
of the plates ex- 
pund it as the wrap- 
pers are unwound, 





made available as optional equipment, 

Tire equipment comprises single, go. 
called 15-in. commercial 6-ply tires al] 
around. As optional equipment, Chey. 
rolet will supply the 15-in. commercials 
in 8-ply; also 17 x 7.00 in. in 6-ply or 
8-ply. 





Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE and AVIATION INDUSTRIES 


Moderately reduced levels of general 
business activity are indicated. The 
New York Times index for the week 
ended Sept. 7 stands at 132.8, as 
against 136.2 for the preceding week 
and 123.4 a year ago. 

Sales of department stores during 
the week ended Sept. 7, as reported by 
the Federal Reserve Board, equald 264 
per cent of the 1935-39 average, as 
compared with 281 per cent in the 
week before. Sales were 50 per cent 
above the corresponding distribution a 
year earlier, as against a preceding 
similar excess of 45 per cent. The 
total in 1946 so far reported is 31 per 
cent greater than the comparable sum 
in 1945. 

Electric power production was re- 
duced in the week ended Sept. 7. The 
output was 7.0 per cent above the cor- 
responding amount in 1945, as com- 
pared with-a like advance of 6.5 per 
cent shown for the preceding week. 

Railway freight loadings during the 
same period totaled 794,483 cars, 12.5 
per cent less than the figure for the 
week before but 8.9 per cent above the 
corresponding number last year. 

Crude oil production in the week 
ended Sept. 7 averaged 4,799,950 bar- 
rels daily, 33,500 barrels less than the 
preceding average but 281,550 barrels 
above the comparable output in 1945. 

Production of bituminous coal and 
lignite during the week ended Aug. 24 
is estimated at 12,215,000 net tons, 1.2 
per cent above the output in the week 
before. The total production in 1946 
so far reported is 14.0 per cent less 
than the corresponding quantity in 
1945. 

Civil engineering construction vol- 
ume reported for the week ended Sept. 
12, according to Engineering News- 
Record, is $86,166,000, slightly more 
than the preceding weekly figure and 
43 per cent above the comparable sum 


in 1945. The total recorded for thirty- 
seven weeks of this year is 187 per 
cent more than the _ corresponding 


amount in 1945. The increase in pri- 
vate construction is 423 per cent, and 
the rise in public construction is 68 
per cent. 

The wholesale price index of the 
Bureau of Labor Statistics for the 
week ended Sept. 7 is 122.0 per cent 
of the 1926 average, as compared with 
128.2 for the preceding week and 105.0 
a year ago. 

Member bank reserve balances in- 
creased $97,000,000 during the week 
ended Sept. 11. Underlying changes 
thus reflected include a decrease of 
$76,000,000 in Reserve bank credit and 
a decline of $94,000,000 in Treasury 
deposits with Federal Reserve banks, 
accompanied by a reduction of $7,- 
000,000 in money in circulation. 

Total loans and investments of ré- 
porting member banks declined $887,- 
000,000 during the week ended Sept. 4. 
A rise of $111,000,000 in commercial, 
industrial and agricultural loans was 
recorded. The sum of these business 


loans, $8,607,000,000, shows a net in- 
crease of $2,552,000,000 in twelve 
months. 
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Weekly Production of 
Cars and Trucks in 
J. S. and Canada* 


Corresponding 





Week ending 1946 Week in 1941 
lS See 13,920 76,935 
Oa See 23,340 115,935 
Cees 28,465 124,025 
ere 29,410 121,948 
eee 29,295 124,400 
_ PEE ee 23,785 127,675 
ar 21,555 127,510 
eee 19,410 127,740 
eee 17,575 126,550 
_ ae 23,050 125,915 
Deon tare. 35,020 131,410 
NG i heie-aia's 37,285 123,805 
Mech tnle 4 43,070 124,165 
gt, Se 47,735 116,255 
Me ae 49,425 99,260 
Rs saiee«s 57,565 99,945 
a 64,620 108,165 
OS rere 67,060 130,610 
Re 71,335 132,380 
_ ee 48,565 127,255 
ee 53,020 133,560 
Sk are eae 31,895 106,395 
_ ea 43,175 133,645 
ere 50,206 134,682 
- Sees 54,475 133,565 
ee 60,015 127,926 
ee 45,175 96,457 
ee 74,015 114,318 
_ a eee 80,395 109,912 
__ ee 84,720 105,635 
OS Se 79,385 62,146 
aes 77,825 41,795 
ere 88,990 45,550 
cares Ghote 91,360 45,525 
ea: hite cists 74,960 39,965 
9 72,535 32,940 
_ aoe 88,888 53,165 
ere 81,162 60,615 
ee 1,945,701 3,921,959 


Aircraft Division of 
Willys-Overland Moved 


The Aircraft Research and Develop- 
ment Division of Willys-Overland Mo- 
tors, Inc., has been moved from Toledo 
to Maywood, Cal. Dr. Norton B. Moore, 
former manager of research for* the 
Aerojet Engineering Corp. has been 
appointed director of engineering for 
the division. 

The division will undertake studies 
of confidential research projects for 
the Bureau of Aeronautics of the Navy 
Department. 

Joe H. Talley remains as general 
manager of the division and the entire 
project will operate under the control 
of George D. Pence, assistant to the 
president of Willys-Overland. 


Lincoln, Mercury and 
Ford Prices Increased 


Issuance of a revised hardship for- 
mula providing temporary price ad- 
Justments on new passenger cars and 
an increase in the maximum retail 
Prices of Ford, Mercury and Lincoln 
Passenger automobiles averaging about 
6 per cent were announced Sept. 16 by 
the Office of Price Administration. The 


October 1, 1946 


higher prices on cars made by Ford 
will remain in effect only until March 
15, 1947, unless extended or modified. 
Sample new retail ceiling prices for 
cars made by the Ford Motor Co. 
shown below, include the gross percent- 
age peacetime margins for dealers re- 
quired by the provisions of the Price 
Control Extension Act of 1946. 


Four Door Retail List Price New Retail 
Sedan Before Adjustment List Price 
Ford Deluxe ..... $1068 $1131 
Ford Super-Deluxe 1134 1202 
Mercury Sedan ... 1333 1412 
Lincoln Sedan .... 2059 2185 


Similar increases are provided for 
all other models and in some cases op- 
tional equipment prices have also been 
increased. The increases are appli- 
cable only to new cars sold by the Ford 
Motor Co. on or after Sept. 16, 1946. 


American Welding Society 
to Meet in Atlantic City 


The twenty-seventh Annual Meeting 
of the American Welding Society will 
be held at-Atlantic City, N. J., on Nov. 
17-22, inclusive. A total of 80 techni- 
cal papers has been scheduled for pres- 
entation at the 24 sessions covering 
15 divisions of the welding field. 

The papers include 11 papers on 
welding research, 13 on resistance weld- 
ing, four on pressure welding, seven 
on cutting, three on weldability, three 
on railroad applications, three on elec- 
trodes, four on production welding, 
three on pressure vessels and storage 
tanks, three on machinery, three on 
shipbuilding, four on aircraft, three on 
structural welding, four on hard facing 
and three on high alloys. In addition, 
nine papers will be presented covering 
a variety of subjects such as the arc 
welding of cast iron with nickel elec- 
trodes, flame-hardening and plant 
maintenance. 

The President of the Society, Wen- 
dell F. Hess, will preside at the Annual 
Dinner on Nov. 21 during which the 
presentation of medals and prizes will 
be made. Other features of the Meet- 
ing will be the Adams Lecture on Mon- 
Cay evening, Nov. 18, to be given by 
Dr. Hess, Rensselaer Polytechnic Insti- 
tute; the University Research Confer- 
ence on Tuesday evening, Nov. 19, and 
the annual dinner of the Section Offi- 
cers, followed by session devoted to 


Destination of U. 


Section Activities, on Wednesday eve- 
ning, Nov. 20. 

The President’s Reception for mem- 
bers and guests of the Society will be 
held on Sunday evening, Nov. 17, from 
a tO ts 


CALENDAR 


Conventions and Meetings 





SAE Natl. Aeronautic Mtg. & Aircraft 


Eng. Display, Los Angeles Oct. 3-5 
Amer. Management Assoc. Industrial 
Relations Conf., Boston Oct. 8-9 
Amer. Society Tool Engineers, Semi- 
Annual Convention, Pittsburgh 
Oct. 10-12 
1946 Natl. Aviation Clinic, Oklahoma 
City Oct. 14-17 


SAE Natl. Transportation and Mainte- 
nance Meeting, Chicago Oct. 16-17 
Armour Research Foundation Confer- 
ence on Hydraulic Machinery, Chi- 
CRED. wocinncebs0d ss eg nes cewnee Oct. 22-23 
Amer. Soc. Body Eng. Technical Meet- 
ing, Detroit Oct. 23-25 
Natl. Tool & Div. Mfgrs. Assoc. Con- 
vention, Chicago Oct. 23-26 
SAE Natl. Fuels & Lubricants Mtg., 
Tulsa Nov. 7-8 
American Battery Manufacturers An- 
nual Fall Session, Chicago....Nov. 7-9 
French Aero Show, Grand Palais, Paris 
Nov. 15-Dec. 1 
Natl. Aircraft Show, Cleveldnd Nov. 15-24 
American Welding Society Annual 
Meeting, Atlantic City Nov. 17-22 
Natl. Metal Congress and Exposition 
Atlantic City Nov. 18-22 
Amertcan Assoc. Motor Vehicles Adm., 
Annual Mtg., San Francisco Nov. 18-21 
SAE Natl. Air Transport Engineering 


Mtg., Chicago Dec. 2-4 
National Wheel, Rim Assoc., Annual 

po a.) ee eC Dec. 4-7 
Natl. Standard Parts Assoc. Conv., 


Atlantic City Dec. 6-7 
Motor & Equip. Wholesalers Assoc. 
Convention, Atlantic City Dec. 6 
Automotive Service Industries Show, 
Atlantic City Dec. 9-14 
Society for Experimental Stress Analy- 
sis, Annual Mtg., New York Dec. 9-11 
Int. Aviation Celebration & Exhibition, 


El Paso Dec. 12-15 
SAE Annual Mtg. & Eng. Display, De- 
troit Jan. 6-10 


Borg-Warner Acquires 
Propeller Plant 


Borg-Warner Corp. has acquired the 
propeller plant of the A. O. Smith Co. 
at New Butler, Wis., a suburb of 
Milwaukee. After new machinery is 
installed, the plant will be used for 
manufacture of automatic transmis-* 
sions. 


S. Aircraft Exports 


January through May, 1946 





























Shipping Shipping 
Weight Weight 

Value (Pounds in Value (Pounds in 

Country of Destination Units (thousands) thousands) Units (thousands) thousands) 
UI so sea otativinie aan wee 640 $21,869 5,784 694 $4,263 1,139 
North America........... 252 2,784 1,492 215 922 292 
Central America.......... 97 949 625 53 306 103 
South America........... 149 3,955 1,754 155 575 216 
ee 69 10,883 1,352 227 1,953 425 
Rest of World............ 82 3,298 561 44 507 103 

Source: Bureau of Census, Report 410. 
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Morflex Couplings in 
Smaller Sizes 


Smaller Morflex couplings, designed 
for the low-power takeoff of fractional- 
horsepower drives, are recent additions 
to the line of power transmission equip- 
ment manufactured by Morse Chain 
Co., 7601 Central Ave., Detroit, Mich. 

Available in two new sizes, handling 
three and nine lb-ft torque, the coup- 





Morflex couplings 


lings weigh approximately % lb and 
1% lb, respectively. Maximum rpm is 
3600 for both sizes. The choice of stock 
bores ranges from % in. on the smaller 
to one in. on the larger. 

As in its larger couplings, Morse 
uses the flexible Neoprene biscuit as- 
sembly, which shields machine installa- 
tions from shock and permits slight 
engular misalignment of shafts while 
transferring maximum power. The 
Morflex coupling is unaffected by oil, 
dirt or weather, and requires no lubri- 
cation. 


New Abrasive 


A new aluminum oxide product 
known as 32 Alundum abrasive has 
been developed by Norton Co., 1 New 
Bond St., Worcester, Mass. It is made 
by a unique electric furnace process 
which produces grains of an improved 
shape and structure, each grain being 
a complete, single crystal. When all 
other types of aluminum oxide abrasive 
are produced in the electric furnace 
the crystals form in a solid mass, the 
size and shape of each crystal being 
affected by the adjacent crystals. Thus 
they bear no relation to the size and 
shape of the final grains, and a crush- 
ing operation is necessary to reduce the 
abrasives to grains of commercial 
sizes. 

The grains of this new 32 Alundum 
abrasive, however, form in the electric 
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furnace as single, individual crystals 
which do not require any crushing to 


size. Inasmuch as the crystals form 
individually they assume a chunky, 
nubbly shape. The many plane sur- 
faces form both exterior and reentrant 
dihedral angles, the latter making defi- 
nite rake angles which are said to 
increase the cutting efficiency of the 
grains. 


Electronic Tachometer 


An electronic tachometer designed 
for measuring rotating speeds from 300 
to 50,000 rpm has been announced by 
the Special Products Division of the 
General Electric Co. Weighing only 19 
lb, the new tachometer is useful for the 
production testing of equipment in- 
stantaneously without the necessity for 
any permanent attachments. It can be 
used to indicate the speeds of electric 
motors, machine tools, automotive and 
aircraft engines, pumps, fans, blowers 
and other types of rotating equipment. 

The electronic tachometer consists of 
é small pick-up head, six feet of flexi- 
ble cable, and a measuring unit with a 
panel-mounted indicating instrument 
reading directly in rpm. Either a low- 





G-E tachometer 


speed or high-speed head can be used 
with the instrument. The low-speed 
head provides five speed ranges, 0-1000, 
0-2000, 0-5000, 0-10,000 and 0-20,000 
rpm, while the high-speed head pro- 
vides three speed ranges, 0-10,000, 0- 
20,000 and 0-50,000 rpm. 

Each pick-up head consists of a light- 
interrupting disk and a _ phototube. 
Light shining upon the _ phototube 














through the openings in the rotatin 
disk produces input signals which g 
then transferred to the measuring uni 
which indicates the rpm of the equip 
ment being tested. The shaft to whi 
the disk is attached rotates on bal 
bearings and requires very little torque) 
and therefore the speed of the equips 
ment being measured is not reduced by 
use of the tachometer. 













Decimatic Dial Snap Gage 


Demountable heads and _ extension 
spacers are features of the Decimatic 
dial snap gage recently placed on the’ 
market by Standard Gage Co., Pough- 
keepsie, N. Y. A single pair of heads 




































































Decimatic dial snap gage 






and four extension spacers of different 9 
lengths cover asrange of four in. 

Using a popular sized Decimatic in- 
dicator these instruments are said to” 
show highky consistent repeatability | 
and freedom from whip and waver of 7 
the hand. They are easily set to a 
master. Both of the gaging pins are 
surfaced with cemented carbide to re- 
duce wear. The lower, adjustable pin 
is flat, while the upper one, which 7 
actuates the indicator, presents a spher- 
ical surface. The gage is operated by 
passing it over the work piece and 
noting the greatest deflection of the” 
hand as the reading. 

The smaller sizes may be used in 
bench stands as comparators. Wher | 
the instrument is used in this way, the 
indicator is reversed to face the oper- 
ator. 























Production Leadchek 


A production Leadchek just intro- 
duced by the Sheffield Corp. of Dayton, | 
Ohio., has adjustable truncated cylin- 
drical gaging anvils which make pos- | 
sible precision checking of thread lead 
within a range of 4% to 60 threads per 
in. to an accuracy of .0001 in. on pro- 
duction parts such as aircraft com- 
ponents, studs, small shafts and similar 
units. 

The new Sheffield Leadchek may be 
had with either of two types of zaging 
heads, one being a “tenth” dial indi- 
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x for 
everyone concerned with 
seducing assembly costs. 


c 7000 SPEED NUIS 
308 less than ordinary 
| eetted nuts plus lock washers. 
‘Samples and prices are ready 


to go-were waiting for your 
_— 























cator for lead tolerances within the 
indicator range, or an Electrigage for 
more accurate gaging where lead toler- 
ances are as narrow as .0001 in. The 
adjustable truncated cylindrical yaging 
anvil can be moved and locked in place 
at any point within a range of .200 in. 
to 2.000 in. Both gaging anvils are 
adjustable for the desired pitch by ro- 





Sheffield Leadchek 


tating on their mounting shafts. Cali- 
brations on the mounting blocks make 
setting easy. 

The inner face of each anvil is held 
parallel to the center line of the disc, 
permitting the set-up to be made with 
gage blocks inserted between the inner 
faces. For the most accurate check- 
ing, setting should be made with a 
master thread gage. The work table 
is adjustable as indicated by calibra- 
tions on side of table, enabling the 
checking of parts up to two in. in 
diameter, 


Silicone Paint 


A new silicone paint that may afford 
lifetime finish for motor vehicles is 
being developed by the General Elec- 
tric Chemical Department at Schenec- 
tady, N. Y. 

Company officials stated that prog- 
ress being made in the development of 
silicones indicates that within five 
years, motor vehicles can be finished 
with a silicone paint that will retain 
its original color and gloss indefinitely. 
In, addition, it is expected that brighter 
and more clear colors will be obtained 
with these materials. 

Tests of the paint, still in the devel- 
opmental stage at General Electric, 
show that the silicone product is highly 
resistant to severe weather conditions, 
chemicals and heat. A three year test 
of silicone painted panels conducted 
under most severe weather conditions 
has left the panels practically unaffect- 
ed. Tests in which silicone treated 
panels have been immersed in acid and 
alkali solutions are said to reveal that 
the new product will retain all its 
original characteristics while materials 
now commonly used would deteriorate. 
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Precision Balls of 
Tungsten Carbide 


Industrial ‘Tectonics, Ann Arbor, 
Mich., offers precision balls made of 
tungsten carbide. They can be fur- 
nished in any size, and with any de- 
sired degree of dimensional accuracy. 
Special sizes can be produced in small 
quantities when required. 


Tungsten carbide balls are particu- 
larly useful in burnishing and polishing 
operations, as they will retain their 
size for a long period of time. Their 
hardness, in combination with their 
corrosion resistance, makes tungsten 
carbide balls valuable for use in check 
valves, particularly for pumping equip- 
ment. 

For special applications, such as in 
the case of tube drawing and bending 
equipment, tungsten carbide balls can 
be furnished with holes to permit at- 
tachment of wires and cables. 


U. S. Rubber Co. Announces 
Postwar Premium Tire 


An automobile tire which utilizes a 
new principle of increased air capacity 
at lower air pressure will be produced 
by United States Rubber Co. as its 
first postwar premium tire. Known as 
the “U. S. Royal Air Ride,” the new 
tire will be marketed as a premium tire 
when government price regulations per- 
mit its release. 


The new tire combines 14 per cent 
more air volume and eight per cent 





U. S. Royal Air Ride tire 


less air pressure. Additional features 
include a flatter tread and sharpiy de- 
fined shoulders. 

The Air Ride tire utilizes the block- 
tread design, a basic U. S. Royal pat- 
tern. The design has been adapted to 
meet new requirements, such as the 
virtual elimination of tire noise and 












the improvement of the car’s stoppin 
power. 
A perforated brake-action tread } 
been introduced. When the car’s brakes 
are applied, these perforations open yp, 
helping to bring the vehicle to a stop, 
The Air Ride tire will be of rayoq 
construction in all sizes authorized pyr 
the government. It will be characten 
ized by different size markings, such 
as “65-16” instead of “6.50x16.” 


All-Metal Thermometer 


An all-metal thermometer, known as 
the Max-Min, which indicates the mayi- 
mum or minimum temperatures reach- 
ed, is now in production at the Weston 
Electrical Instrument Corp., 614 Fre. 
linghausen Ave., Newark 5, N. J. 

Similar in other respects to the 
standard Weston all-metal thermome- 
ter, the Max-Min, has an auxiliary red 











Min-Max thermometer 




















. 

index which is manually set by a finger | 
knob which protrudes from the center 
of the scale glass. } 


When a record of the lowest tempera- 
ture reached is desired, this index is} 
placed to the low side of the tempera- 
ture pointer. The pointer will move the 
index to the lowest temperature reached | 
during any operating period, and the 
index will remain at that low point) 
until manually re-set. For a record of 
the highest temperature reached, the) 
index is set at the high side of the 
pointer. : 

This new Max-Min is available in 
two models, 221M and 222M, with scale) 
diameters of three and five in. respec} 
tively. It is also available in all the 
usual Weston ranges, and in stem) 
lengths from two and one-half to 4% 
in. 


















































































































New Process for 
Finishing Aluminum 




















The Technical Processes Division of 
Colonial Alloys Co., Philadelphia 29 
Pa., announces the release, to ind 
trial and commercial users, of its prot 
ess known as Chemoxiding. 

All of the aluminums and aluminutiy 
alloys can now be processed to produ 
lustrous glossy finishes which are rel@ 
tively hard and of excellent corrosio® 
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Vickers 1000 psi 
Vane Type Pump 


Huge cutting machines depend upon Vickers Hydraulic 
Pumps and Controls to speed the work and reduce the 
cost of mining coal. The operator controls the massive 
machine more easily than you drive your car. 


Between these extremes, Vickers Hydraulic Equipment 
is serving industry in countless ways ... wherever 
accurate, dependable and easy control is needed. In 
addition to the thousands of more widely known appli- 
cations on metal working machinery, Vickers Hydraulic 
Pumps and Controls are used on construction equip- 





ment, motor buses, printing presses, agricultural — 
machinery, marine equipment, oil well pumping a“ ; © og ., 
units, textile and paper machinery, trucks, ete. . . i 
Vickers Application Engineers will be tae 
glad to discuss with you how hydrav- 
lies can be used to your advantage. poe 
ie oa AND BUILDERS 
L re EQUIPMENT 
INCE 19 
VICKERS Incorporated % 
Application Engineering Offices: ATLANTA * fel iter. Velie) * CINCINNATI * CLEVELAND * DETROIT * LOS ANGELES 
NEWARK * PHILADELPHIA * ROCHESTER * dele die) is) * SEATTLE * TULSA * WORCESTER 


wz 
Vickers 3000 psi con- 
stant displacement 
Piston Type és 
Pump 


Reliability with minimum weight... greater safety 


and longer life...are among the exacting require- 
ments of the airlines. It is significant to designers and 
users of many other types of equipment that Vickers 
Hydraulic Pumps and Controls are widely used in 
the 3000 psi hydraulic systems of these huge planes 


that are literally writing new pages in aviation history. 























resistance. No paints, enamels or lac- 
quers are required. 

The processing cycle of work includes 
short time degreasing and cleaning, 
Chemoxiding and rinsing. 

Colorings range from a light gray 
through marbleized to light brown, de- 
pending upon the timing and alloys of 
aluminum used. 


Seiberling Tractor Tire 


A “plow contour” tractor tire featur- 
ing deeper bite, increased traction, and 
longer wear has been brought out by 
Seiberling Rubber Co., Akron, Ohio. 

The Seiberling “plow contour” tire 
has an entirely new curved, deep lug 
tread design that works on newly de- 
veloped principles of traction. The mas- 
sive lugs cut through sod, weeds, cover 
crops, loose soil, or heavy mud until a 
grip is obtained in solid ground. 

Tread design is said to assure better 
cleaning. Each lug has a contour 
like the mold-board of a plow which 
scours and sheds the soil. Open center 
tread design gives the tire greatest 
possible flexibility so that it automatic- 
ally cleans itself with every revolution 
of the wheel. 


Angle Protractor for 
Carbide Tool Grinders 


The new universal angle protractor, 
designed and manufactured by Willey’s 
‘Carbide Tool Co., 1340 W. Vernor 
Highway, Detroit, Mich., can be used 
on all makes of carbide tool grinders 
and provides a dual change of angles 
from 0 to 90 deg. This unique Willey’s 
feature is said to speed up production 
by permitting the grinding of two tools 





Willey’s universal angle protractor 


simultaneously, at the same or different 
angles. 

Willey’s Universal angle protractor, 
while designed primarily for grinding 
applications, also lends itself to a 
variety of operations, such as acting 
as an angular guide for drilling, groov- 
ing and milling. 

The key is a separate unit which is 
studded to the body of the adaptor and 
slides on four steel balls which provide 
constant thrust and mobility. 
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Angular Straight Edge 


An angular straight edge is a new 
development of Machine Products 
Corp., Detroit, Mich. 

It is made of heat-treated Meehanite 
in any size from 18 in. to 84 in. in 
length with any angle specified. Two 
faces are hand scraped. 

This is said to be the first ready- 
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Angular straight edge made by 
Machine Products Corp. 


built angular straight edge ever mar- 
keted on a commercial basis. It was 
designed especially for machine build- 
ers and for machine rebuilding or re- 
pair work to simplify the task of 
checking of machine ways and slides. 
It can be used with or without handles 
at each end. 


Buda to Resume Production of 
Diesel Truck Engines 


Buda Company will resume manu- 
facture of Diesel truck engines at 
Harvey, Ill., soon, according to a com- 
pany announcement. The company dis- 
continued production of Diesel truck 
engines during the war. Considerable 
new equipment and machinery have 
been installed to lower manufacturing 
costs and to maintain high quality. The 
company, which has built truck engines 
since 1924, will build larger engines 
than it did prewar and will expand its 
outlets to include foreign markets. 


News of the Industry 
(Continued from page 45) 


The opinion among many industry men 
now is that the chances to stand off 
wage increases have been irreparably 
damaged by government’s disordered 
retreat in the maritime strike. Price 
increases to Ford and probably to other 
manufacturers also are adding fuel to 
the fire, so some stormy sessions are 
in prospect when wage talks open at 
Chrysler this fall. 


Ford Price Increases 
Reflect Low Production 


The increase of approximately six 
per cent granted to Ford Motor Co. on 
passenger cars by OPA indicates clearly 
how the break-even point in the auto- 
mobile industry has risen from the 





normal one-third to one-half of capae. 
ity, which was considered sound busgi- 
ness practice in prewar years, to more 
than 50 per cent of capacity. At the 
time the increase was granted, Ford 
was turning out about 2800 cars a day, 
which was 50 per cent or more of pre. 
war production. None the less, the 
company was able to prove conclusively 
to OPA that it was losing money op 
each car at that rate of production and 
that an increase of about 6 per cent 
was justified. OPA granted the relief 
under a _ revised hardship formula. 
Other companies, including Genera] 
Motors, have applied for price increases 
on their cars, and it is indicated in 
Washington that they will get favor- 
able action. 


Labor Productivity Lags 
Behind Prewar Standards 


One factor which has accounted for 
the need for higher prices to car manu- 
facturers is the continued low produc- 
tion efficiency of employes. General 
Motors believes it now stands at about 
80 per cent of prewar levels. Other 
companies report that worker effi- 
ency is down below the 1941 rate ap- 
preciably, but do not give percentage 
figures. While there has been a general 
opinion in the industry that individual 
productive effort will eventually be 
brought back to normal, some personnel 
men privately are beginning to doubt 
seriously that it will be recovered for 
years, if ever. They say that the out- 
put per man will rise, but it will come 
from technological advancement and not 
from increased effort by the individual 
worker. One company says that it is 
beginning to think that the only avenue 
to lower production costs is the employ- 
ment of more automatic and semi--auto- 
matic machinery to replace workers 
who simply refuse to put more effort 
into their jobs. 


White New WB Series 
(Continued from page 30) 


rect either in fourth or fifth gear are 
available for all models. 

Single-reduction spiral bevel gear 
rear axles are standard throughout the 
line except on the WB-26 and WB-3264 
models, which have double reduction 
rear axles. Otherwise either double-re- 
duction or two-speed rear axles are 
offered as optional equipment. Cast 
malleable iron housings are used ex- 
clusively throughout. All models fea- 
ture increased brake sizes, with Bendix 
Hydrovac equipment on all models ex- 
cept the WB-2864 and WB-3264 which 
have air brakes. 

Single channel frames are standard 
on the first eight models including the 
WB-28T and all frames except the 
WB-14 are heat treated. The WB-2264- 
2864-3264 have double-channel frames. 
In addition, frames for the WB-26-28- 
28T-2864-3264 are of chrome-nickel 
alloy steel. 
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They make the lubricant last longer... 


Yes, whatever the load, speed or service 
requirements of the installation, Torrington 
Needle Bearings help conserve lubricant... 
prolong its effective life. 

That’s because there is an extra margin of 
lubrication efficiency in Torrington Needle 
Bearings due to their basic design... the 
turned-in lips of the hardened retaining shell 
which provide a natural reservoir for reten- 
tion of the lubricant. At the same time this 
same feature helps to exclude dirt and dust 
from vital bearing surfaces. The lubricant 
is kept clean and free from contamination. 
Consequently, bearing wear is minimized 


...less frequent renewal or replacement of 


4 ———_ 










the lubricant is required . . . maintenance 
costs are substantially reduced. 

If you are seeking an anti-friction bear- 
ing for an application where high capacity, 
small size and economical cost are impor- 
tant design considerations, Torrington 
Needle Bearings may be yoxr answer! You'll 
find a wealth of pertinent data in our Catalog 
No. 32, available on request. If you have a 
specific application in mind, our engineer- 
ing department will gladly give you specific 


recommendations. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. ¢ SOUTH BEND 21, IND. 
Offices in All Principal Cities 


TORRINGTON NEEDLE BEARINGS . 
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Motor Vehicle Factory Sales 


From U. S. Plants 


Automobile Manufacturers Association, Detroit 


1946 Motor Vehicle F actory 
Sales, by Months, U. S. Plants 





Factory Saies to Domestic and 
Foreign Markets, by Months 
































Passenger Cars Trucks Buses 
1946 eee Trucks B Total 1946 Domest Fi Domesti Fi D ti Forei 
uses ota omesti oreign omestic oreign omestic For 
January......... 56,367 44,994 467 101 ,828 P 4 37,931 7.063 436 3 
February........ 57,782 34,914 265 ,961 3,673 26,708 8,206 230 35 
March 85,810 37,636 527 123,973 5,571 29,095 8,541 3 84 
one. ; 130,816 80,762 948 212,526 6,764 62,570 13,242 854 94 
ESE SF 168,759 75,373 789 244,921 8,700 59,947 15,46 741 48 
June. 141,090 ,038 774 201 ,902 9,806 50,°47 9,791 751 23 
See 209, 180 87,454 862 297,496 14,022 72,008 15,445 833 29 
August.......... 247,261 97,881 1,067 346 , 209 18,178 78,283 19,598 867 200 
Total 8 Mos.. 1,097,065 519,052 5,699 1,621,816 Total 8 Mos.. 1,027,425 69,640 416,739 102,313 5,155 544 . 
, ~~ os 
Motor Truck Factory Sales by Gross Vehicle Weight 
TOTAL 
GVW (Ib) Janu Februar: March April Ma June July August 8 Mos. 
I a ee ap ees 18,53: 13.758. 16,821 9 26, 32,890 30,¢17 34,9°7 200,742 
eile niin dente dpamaneudpaee 3,877 3,100 ,002 5,013 5,333 4,795 7,125 6,744 33,499 
SE Se NR ela 9,058 9,436 8,4*1 29.795 22,884 12,754 23,714 22, 9°1 143,873 
i (“ERS RR ee aie aes 8,499 4,674 7,791 14,889 15,635 5,555 21,572 23,1729 101,534 
I oie gis cacpanddcvenrienes 1,607 1,151 411 1,711 ,002 1,556 2,947 1,953 1,538 
i 2,136 .760 1,223 1,691 ® 1,489 1,775 1,°58 13,631 
TT ER a RRR. 1,282 1,085 937 958 1,087 1,°19 914 9*9 8,245 
a ee i i a dg 44,994 34,914 37,636 80,762 75,373 60,038 87,454 97,881 519,052 
DOMESTIC MARKET 
,000 Dues db aw audeenss eiusioss 17,331 11,822 14,433 23,956 23,122 29,657 26,610 30,210 177,141 
RRR IE RR GRE 3,151 2,783 1,719 4,508 5,496 4,396 6,602 8,072 34,637 
card ee kin aie anbacins 6,713 5,451 5.C12 17,098 13,371 8,766 17,196 21,974 95,431 
EE Sia ns dipainn au enemeewidewes 6,457 3,156 5,630 11.985 13,219 4,412 17,351 18,°41 79,651 
EEE eae 1,121 869 375 1,513 1,835 1,279 1,808 1.374 9,877 
Sta ere eeRG es 1,950 1,569 1,104 1,547 1,576 1,309 1,596 1,677 12,268 
NE ak tasted taGinh oda beuweaies 1,208 1,028 872 910 1,008 928 855 925 7,734 
| PRR ee 37,931 26,708 29,095 62,520 59 ,947 50,247 72,008 78,283 416,739 
FOREIGN MARKETS 
ee 1,204 1,936 2,388 2,969 3,087 3,233 4,007 4,777 23,601 
ES SE ee ee 726 317 283 505 427 399 523 672 3,852 
ee ei week ceeedanee wena’ 2,345 3,955 3,439 11,697 9,503 4,438 6,013 6,997 48,442 
LER alt gn a aie eas 2,042 1,488 2,161 ,69 1,816 1,143 4,221 6,343 21,883 
Rion cine vine setwactho'eneearin 436 282 88 387 277 439 59 2,661 
os ancy cdkbus ude we Ccannien 186 191 119 144 153 160 179 231 1,363 
Te hr a ce gue ne dais 74 57 65 43 73 91 59 44 511 
oh gt cain ws addy bwedu awed 7,063 8,206 8,541 18,242 15,426 9,791 15,446 19,598 102,313 
_ - 
Shipments of Complete Aircraft and Other Products 
_ 
of Aircraft Plants—by Months 
In Units and Their Value 
Jan Febru: March April May June July 7 Mos. 
Complete Aircraft —_ ” 
For U. S. Military 
ee 94 101 135 91 175 60 64 670 
Ce aad $13,541,673 $11,018,956 $15,933,789 $27,520,413 $19,875,535 $11,336,593 $10,314,559 $109, 591,518 
For Other Than Military 
oad dh ned tenis eowecs 1,227 1,252 2,019 2.311 3,073 3,429 3,388 16,699 
NNT to Snontc eb wae wie batos ame $7,826,653 $12,427,122 $13,666, 253 $17,036,940 $24,143,751 $71,(83,777 $10,541,325 $106, 700,821 
ar Sa 1,321 1,353 2,154 2,472 3,193 3,499 3,452 17,369 
cad Bruce a dace tebe $21,368,326 $23,446,078 $29,600,042 $44,557,353 $44 ,C24, 286 $32,440,370 $20,855,884 $216, 292,339 
Conversions 
ES SO eee ae 13 30 24 23 31 24 45 190 
UE ued as cutee Sais oheieesinee $1,028,100 $2,420,804 $2,713,920 $3,370,761 $4,997,911 $4,292,356 $4,700,622 $23,529,474 
Airframe Spare Parts 
For U. S. Military—Value............. $4,015,790 $2,436,303 $2,953,269 $3,144,757 $1,577,843 $2.672,476 $2,258,263 $19,088,706 
For Other Than Military—Value....... $1,193,826 $1,225,926 $ 878,931 $1,243,343 $1, 781,703 $1,928,921 $1,313,371 $9,576,586 
Total—Parts Value....... $5,214,616 $3,692,229 $3,832,200 $4,338,605 $3,359,551 $4,601,457 $3,576,634 $ 28,665,292 
All Other Products 
Modifications—Value................. $1,295,945 $1,239,025 $1,534,072 $ 858,914 $ 172,098 $ 411,204 $ 394,403 4 9,343,179 
Airgraft Products—Value.................. $1,038,841 $ 999,158 $1,399,519 
Non-aircraft Products—Value.......... $ 758,042 $2,526,066 $2,017,182 $1,379,552 $1,165,776 $2,104,208 $2,275,566 $ 12,226,392 
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DIRECT READING 
LENGTHS any DIAMETER 


These expertly prepared fully illustrated 
hooklets give ALL THE FACTS 
about Lodge & Shipley Lathes 











AND MANY MORE Just write on your company letterhead No. 508, 606, 622, 12” to 25” Tool Room No. 495, Direct Reading of Lengths and 
and we'll send you promptly any of the Lathes Diameters 
following publications: No. 608, 615, 12” to 25” Manufacturing No. 625, Condensed Catalog of the various 
L & 


Lathes athes 
Nos. 500, 503, 605, 12” to 25” Engine Lathes Nos. 601, 620,2A and 3A Duomatic Lathes No. 621, Oil Country Lathes. 


“Yo06e F VPLEY ~~ 


MACHINE TOOL CO. MMT | 


CINCINNATI 25, OHIO, U.S. A. \S 
MACHINE TOOL DIVISION 3055 COLERAIN AVE. * SPECIAL PRODUCTS DIVISION 800 EVANS ST. 
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Much Interest in 


Steam Car Articles 


Editor, AUTOMOTIVE and AVIATION IN- 
DUSTRIES: 


The appearance of the series of arti- 
cles, “Rise and Decline of the Steam 
Car Industry,” in your magazine has 
brought me a number of communica- 
tions from readers, which indicates that 
interest in steam-propelled vehicles is 
still alive in this country. Some letters 
came from pioneer owners of steam 
cars, others from collectors of antique 
automobiles, and still others from par- 
ties who believe that steam power will 
come back to the automotive industry 
and play a role in future bus trans- 
portation at least. 

In the August 15 issue I made the 
statement that the cranks of the Loco- 
mobile two-cylinder engine were set at 
180 deg. This was an error to which 
my attention was called by W. P. Nor- 
ton, Jr., of the Fellows Gear Shaper 
Company, whose experience with steam 
cars dates back to 1899. In two-cylin- 
der steam engines the cranks are al- 
ways set at 90 deg. to avoid a dead 
center. There has also been some ques- 
tion as to just when the manufacture 
of Stanley steam cars ceased. In the 
first instalment of the series I made 
the statement that manufacture of 
steam cars ceased completely in 1923. 
It would have been better to say that 
the Stanley company was placed in the 
hands of a receiver during that year. 
The receiver, S. L. G. Knox, made ef- 
forts to reorganize the company, but 
in that he did not succeed. Evidently 
a number of cars were built while he 
was in charge. During the following 
year he sold the assets to outside in- 
terests, and these are believed to have 
assembled a number of cars in 1924 
and 1925. The fact remains that all 
attempts to revive the manufacture of 
the Stanley steamer failed. 

One of the most enthusiastic believ- 
ers in steam power for automotive pur- 
poses seems to be William B. McGorum, 
an engineer with considerable experi- 
ence in the public service and transit 
fields who is the author of a recently 


published article on “Steam as a Post-. 


War Power Possibility.” In this arti- 
cle he takes a most optimistic view of 
the possibilities of steam power in the 
bus field. He admits that for passen- 
ger cars the gasoline engine is the most 
satisfactory and practical mechanism, 
but holds that its limitations and weak- 
nesses in heavy-duty applications have 
cost the business which uses and de- 
pends upon vehicles so equipped mil- 
lions of dollars in wasted resources of 
materials, labor and manufacturing 
facilities. I must say that the advan- 
tages of steam as a motive power do 
not seem quite so alluring to me, nor 
its disadvantages so trivial, as they do 
to Mr. McGorum, but that may be be- 
cause I am getting along in years and 
age naturally damps out enthusiasms 
and breeds conservatism. 

That there is some current activity 
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in the development of steam automo- 
tive powerplants is indicated by a let- 
ter from Fred M..Young, president of 
the Young Radiator Co., who writes 
that his firm is collaborating on the 
condenser problems of a number of 
projects now under way.—P. M. HELDT 


Spicer Organization 
Remains Unchanged 


While the name of Spicer Manufac- 
turing Corp. was recently changed to 
Spicer Manufacturing Division of the 
Dana Corp. there will be no changes of 
any kind in any phase of the organiza- 
tion and the business will continue to 
operate exactly as it has in the 
past according to Charles A. Dane, 
president. 

The statement was issued to clarify 
the company’s position as to how the 
change of name will affect Spicer poli- 
cies in personnel, manufacturing and 
sales. 

Name and corporate structure of the 
Spicer interests were rearranged to 
eliminate continued confusion of the 
Spicer name with names of affiliated 
plants turning out products controlled 
by Spicer but marketed under their 
own trade names. These include Parish 
Frames, Brown-Lipe Gear boxes, Salis- 
bury axles, etc. 

Each of the affiliated companies re- 
tains its established plant and product 
names in becoming a division of the 
newly constituted Dana Corp. 


More About Wage Incentives 


Editor, AUTOMOTIVE and AVIATION IN- 
DUSTRIES, 


In your August 1 edition there is an 
article by William R. Donnell under 
the heading “Wage Incentives the Way 
Out.” 

There is much information in there 
which is scarcely tenable; at least from 
the experience that we have had on this 
subject. 

The readjustment of rate, the bring- 
ing in of outside talent and the rela- 
tively small earnings that this shows 
all would indicate that the conception 
is not correct. 

Incentives should increase output 
enormously—not a matter of 10 or 20 
or 50 pet, but 500 pct or 1000 pct have 
actually occurred. This is not because 
of the fact the men just work a little 
faster, it is because of the fact the 
men, because of proper incentive, will 
increase their knowledge and their 
ideas to the point where tremendous 
efficiency can be obtained. 

It would seem to me that striving 
for a few per cent, such as is outlined 
in this article, is far from a proper 
goal when the enormous increases men- 
tioned above can be obtained. 

The incentive system is undoubtedly 
the way out but like raising a family, 
it has to be done the right way. 

Very truly yours, 
J. F. LINCOLN 
President 


Needs of ‘Trailers and 
Trucks to Be Studied 
At SAE Meeting 


Progressive improvement in the oper. 
ation and maintenance of commercial 
motor vehicles is among multiple ob. 
jectives of the SAE National Trans. 
portation and Maintenance Meeting 
scheduled for Oct. 16 and 17 at Chicago, 
Ill. The program provides for engi- 
neering symposiums on utilization of 
the chassis dynamometer in fleet main- 
tenance, space conditioning for motor 
truck and trailer cargoes, lighter bodies 
for trucks and trailers, selection and 
maintenance of tires, and pertinent de- 
velopments in German automotive 
equipment. 

The meeting will be sponsored by 
SAE Transportation and Maintenance 
Engineering Activity, with the coopera- 
tion of SAE Chicago Section. The gen- 
eral chairman will be Warren A. Taus- 
sig, of Burlington Transportation Co., 
Galesburg, Ill. The program follows: 
WEDNESDAY MoRNING, OcT. 16 
Chairman E. N. Hatch, New York City 
Transit System. 

Symposium: “The Dynamometer as 
an Aid in Fleet Maintenance.” 

Manufacturers: Paul Oberreuter, 
Mid-West Dynamometer & Engineering 
Co., Chicago. 

Operators: F. C. Patton, Los Angeles 
Motor Coach Lines, Los Angeles, Calif. 
WEDNESDAY AFTERNOON 

Chairman E. P. Gohn, The Atlantic 
Refining Co., Philadelphia, Pa. 

Symposium: “Automotive Space Heat- 
ers.” 

“Fresh Air Automotive Heating: In- 
fluence of Aviation Industry,” by L. A. 
Rodert, South Wind Div., Stewart 
Warner Corp., Indianapolis, Ind. 

“Automotive Space Conditioning,” by 
E. T. Todd, General Motors Coach Div., 
Pontiac, Mich. 

WEDNESDAY EVENING, Dinner Session 

Toastmaster O. A. Brouer, Swift & 
Co., Chicago. 

“Observations of Automotive Equip- 
ment in Germany,” by Austin M. Wolf, 
New York. 

THURSDAY MORNING, OcT. 17 

Chairman, Mr. Taussig. 

Symposium: “Light Weight Bodies 
for Trucks and Trailers.” 

“Light Weight Bodies of Aluminum 
for Trucks,” by F. O. Lewis, Dayton 
Power & Light Co., Dayton, Ohio. 

“Aluminum and Magnesium in High- 
way Transportation Bodies,” by J. H. 
Dunn, Aluminum Co. of America, New 
Kensington, Pa. 

“Motor Haulage Bodies of Stainless 
Steel,” by V. M. Drew, Fruehauf 
Trailer Co., Detroit, Mich. 

THURSDAY AFTERNOON 

Chairman, D. K. Wilson, New York 
Power & Light Corp., Albany, N. Y. 

Symposium: “Tire Maintenance.” 

“Present-Day Truck Tire Mainte- 
nance,” by Ben Sorci, Sorci & Bryant, 
Chicago. 
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It is reported that....... 


Amplex Division of Chrysler 
Corp. proposes an industry-wide 
study to standardize bearing sizes. 


get ready with CONE for tomerrew 


Dow Corning Corporation has a 
new white enamel made of silicone 
resins that approaches baked en- 
amel in its resistance to heat. 


getready with CONE for tomorrow 


Bell Telephone Laboratory engi- 
neers have demonstrated a “tone 
synthesizer” that can imitate the 
sound of any musical instrument. 


getready with GO N E for tomorrow 


Raytheon Mfg. Co. has a com- 
pact, rugged radar set for installa- 
tion on merchant vessels. 


get ready with CON E for temorrow 


An instrument called a “metal 
Sorter”, made by Control Equip- 
ment Co. of Pittsburgh, identifies 
unknown metals by measuring the 
electricity they develop when 
rubbed by a known sample. 


yetready with CONE for temorrew 


“Liquid Honing’, a method of 
finishing metal surfaces’ with a 
spray of emulsion containing an 
abrasive as fine as 2,500 mesh, is 
being promoted by Vapor Blast 
Mfg. Co. of Milwaukee. 


, get ready with CONE for tomorrow 


American Steel and Wire Co. 
has a nail that can be driven into 
steel with a hammer. 


get ready with CONE for tomorrow 


Plastics can now be dip-dyed at 
room temperature with solutions 
perfected by International Print- 
ing Ink. The color becomes in- 
tegral, and the physical properties 
of the plastic are not changed. 


get ready with CONE for tomorrow 


Oil Wel! Chemical Service Com- 
pany of Fort Worth has succeeded, 
with the help of Monsanto, in seal- 
ing oil wells as deep as 11,500 feet 
with a liquid resin that permeates 
rock and holds back unwanted 
natural gas. 








Advertisement 





A new combination tapping and 
threading attachment is now avail- 
able for a leading line of six spindle 
automatics. The unit has a wide, 
selective, threading range; it can 
be mounted in any one or a number 
of endworking positions, as re- 
quired, and it can be readily in- 
stalled or changed over. A descrip- 
tive booklet is available. 


getready with CONE for temorrow 


Gulf Oil has an additive said to 
prevent foaming in lubricating oils. 


get ready with CON E for tomorrow 


University of California scien- 
tists have produced a standard for 
the measurement of length ten 
times as accurate as the cadmium 
light ray now accepted by using a 
light wave from transmuted mer- 
cury (made from gold) excited by 
a high frequency radio beam. 


FOLLOW 


ish your CONK represen- 
lalivetoshow you our new 
color motion picture 
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The Army and Navy are study- 
ing our natural caves, such as 
Carlsbad and Mammoth, in order 
to determine their usefulness as 
war-time shelters for industry. 


get ready with GONE for tomorrow 


Union Oil Co. has “Uniperox”’, 
a peroxide made from petroleum 
for use as a jet plane fuel, to im- 
prove diesel fuel oil and as a cata- 
lyst in the making of plastics. 


get ready with CONE tor tomorrow 


The Ford Motor Company has 
announced its intention of erecting 
a $50 million laboratory for auto- 
motive research and engineering. 


get ready with CONE tor tomorrow 


‘Palestic” is a treatment for 
plaster which makes it as hard and 
strong as stone and also makes it 
adhere to plastics, metal or glass. 


getready with CONE fortemorrow 


Tennessee Eastman claims that 
its Tenite plastic pellets blown 
from an ordinary blasting machine 
put a fine finish on aluminum 
castings. 


THESE PAGES FOR NEWS OF PROGRESSIVE PRODUCTION 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








59 








New Production and 


Plant Equipment 
(Continued from page 41) 


the hardening caused by welding high 
carbon material. 


TH WISCONSIN quick-change drill 

head, distributed by Strutz & Mead, 
Inc., 1225 N. Water St., Milwaukee 2, 
Wis., is entirely gear driven. Each 
drill revolves completely around two 
different centers, each with 15/16-in. 
radius. This means that each drill 
point can be located and locked at any 
point in the area of a 3%-in. circle. As 
each circle overlaps at least one other 
circle, the infinite variety of hole pat- 





Wisconsin quick-change drill head 


terns which can be produced is limited 
only by the number of spindles em- 
ployed and the combined area of the 
various spindle circles. 

Another feature of the Wisconsin 
quick range drill head is a set of tem- 
plates furnished for every hole-pattern 
or bolt-circle which the user may wish 
to drill. Additional templates for new 
hole patterns may be obtained. 
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Each set of templates consists of a 
positioning template and a locking tem- 
plate. The position template has half- 
holes which permit the spindles to be 
swung into position quickly and easily. 
The locking template is then placed 
over the spindles and bolted to the tem- 
plate support posts, and the individual 
spindle lock-nuts are tightened. This 
double locking feature is said to assure 
rigid and accurate spindle set-ups. 


Aaa of eight machines, designed 

and built by Defiance Machine 
Works, Inc., Denance, Ohio, handles 
production machining of valve holes 
and inserts in the manufacture of 
V-type engines. 

These machines, which are No. 37 
hydraulic units, are mounted in pairs 
on columns with the proper angle for 
machining the valve holes. Tunnel-type 
fixtures are used. The locating pins 
and clamping arrangements are hy- 
draulically operated and automatically 
arranged so that the locating pins lo- 
cate the cylinder block before the 
clamping action takes place. 

The hydraulic units carrying the 
cluster heads that drive the tools are 
electrically interlocked so that the op- 
erator cannot start the cycle of the ma- 
chine unless the hydraulic unit for the 
fixture is running. 

The various operations and number 
of spindles in each machine are as fol- 
lows: machine No. 1, eight spindles— 
machines valve chambers and rough 
cuts the counterbore for inserts; ma- 
chine No. 2, 16 spindles—rough bores 
tappet holes and valve guide hole; ma- 
chine No. 3, 16 spindles—semi-finishes 
valve guide and tappet holes; machine 
No. 4, 16 spindles—machines valve 
clearance and semi-finishes insert coun- 
terbore diameter; machine No. 5, 16 
spindles—fly cuts valve guide and tap- 
pet holes; machine No. 6, 16 spindles— 
line reams insert counterbore, valve 
guide and tappet holes; machine No. 7, 
16 spindles— rough cuts valve seats of 
inserts; and machine No. 8, 16 spindles 
—finish cuts valve seats of inserts. 


Defiance machine 

for machining 

valve holes in V- 
type engines 





T= THER-MONIC M-285C electronic 

heating generator, a single, dual- 
purpose unit, suitable for both induc. 
tion (metal) and dielectric (non-metal) 
heating operations, is one of the recent 
developments of the Induction Heating 
Corp., 389 Lafayette St., New York 
3, N. Y. 

Especially designed for use in ex. 
perimental laboratories, testing depots 





Ther-Monic electronic heating 
generator 


and development research departments, 
this combination induction and dielec- 
tric heating generator is provided with 
two separate, interchangeable oscilla- 
tor sections, one for induction and the 
other for dielectric heating. 


ANEW development of planetary mo- 
tion in which two standard cross- 
section V-belts and four variable pitch 
pulleys provide infinite ratio, stepless 
speed from full down through zero and 
into full reverse at constant torque of 
two hp capacity is jointly announced by 
Speed Selector, Inc., Cleveland, and 
the B. F. Goodrich Co., Akron, Ohio. 

The Cleveland company designed and 
developed the new V-belt control, 
known as the Variable-V-Planetary 
Speed Selector, while B. F. Goodrich 
will merchandise the product along 
with its transmission lines. 

A slight change in the variable pitch 
pulleys of the Speed Selector brings a 
large change in output speed through 
the multiplying action of the planetarv 
mounted on the motor or driven shaft 
of the machine on which it is used, 
eliminating need for special mounting 
brackets, or extra guards. 

In operation the Variable-V-Plane- 
tary Sneed Selector svstem comnares 
the ratios of two V-belt drives and ap- 
plies the difference in sveed to outont 
shafts. With the ratios eaual the dif- 
ference in sveed and outnut shaft sneed 
is zero. If the ratio of one drive is 
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_ AUTO-LITE 


SEALED BEAM UNITS 
Built by the organization that 
makes complete electrical 
systems for many of 
America’s finest cars, 
trucks and tractors... 


MONEY CANNOT BUY 
BETTER LIGHTING EQUIPMENT 


cision 


It is a real tribute to the high quality of 
Auto -Lite precision manufacturing when 
America’s car makers specify more than 400 
Auto-Lite products as original factory equip- 
ment. These parts and complete electrical 
systems include: batteries, instrument panels, 
starters, bumpers, door handles, spark plugs, 
coils, distributors, hub caps, plastic mold- 
ings, ornamental metal and die castings. 


TUNE IN THE AUTO-LITE 


RADIO SHOW STARRING 
DICK HAYMES—THURSDAYS 
9:00 P.M—E.T. ON CBS 
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greater than the other the output shaft 
rotates forward at a speed proportion- 
ate to the difference in ratios. If the 
ratio is less the output shaft operates 
in reverse in the same proportionate 
ratios. Speeds from 400 rpm to zero, 





Variable-V-Planetary Speed Selector 


forward and reverse can be obtained. 
All changes are made by a hand con- 
trol wheel, which alters the pitch di- 
ameter of the center pulleys so that as 
one is increased the other is decreased 
and the change imparted to the outer 
pulleys by the wedging action of the 
V-belts. It is mounted on the input 
shaft of the driven machine by a ta- 
pered collet. The wheel thus controls 
diameter of all four pulleys without 
use of springs or complex linkages. 
Frame construction of the Variable- 
V-Planetary is of lightweight alumi- 
num with cast iron sheaves. Prelubri- 
cated, plastic seal, ball-type bearings 
eliminate dirt and lubrication prob- 
lems. Shafts and other wearing parts 
are hardened and ground. Natural ven- 
tilation is created by the revolving 
assembly inside the aluminum housing. 
The complete speed range is covered by 
four and one-half turns of the control 
wheel, with remote controls available. 


T= VACU-BLASTER, an entirely new 

blast-cleaning device for cleaning or 
refinishing metal, concrete, or other 
hard surfaces, is now in production by 
the Vacu-Blast Co., Inc., 1054 Broad- 
way, Burlingame, Cal. 

The principal feature of the Vacu- 
Blaster is its vacuum return system 
which permits no abrasives or other 
particles to escape into the open. Op- 
erated in much the same fashion as a 
household vacuum cleaner, the Vacu- 
Blaster may be used without special 
precautions or preparations. No masks. 
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goggles or protective clothing are 
needed. There need be no interruption 
of other operations in the immediate 
vicinity. 

Many types of abrasives may be 
used, depending upon the nature of the 
work to be done and the finish desired. 
Spent abrasive is reclaimed by the 
Vacu-Blaster and reused as long as it 
remains effective. 

Operation of a Vacu-Blaster is auto- 
matic. The blast is controlled by a 
switch at the gun through which the 
abrasive blast is directed and through 
which grit and dust are picked up. The 
vacuum system operates continuously 
returning grit and refuse to the re- 
claiming tank, where reusable grit is 
returned to the blasting system while 
dust and refuse are shunted off to a 
dust collector. 


Reclaimed abrasive is automatically 
dumped into the grit-supply tank at the 
close of each operating cycle. At the 
same time, the blasting assembly is au- 
tomatically flushed with-clean air to 
prevent possible clogging. Loading of 
fresh abrasive into the Vacu-Blaster is 





Vacu-Blaster 


accomplished by the vacuum system, 
which picks up the grit through the 
blasting gun from a container on the 
floor. . 


[siex=” for continuous, automatic 

heating of steel slugs or forging 
blanks prior to forging operations, a 
new Ajax-Northrup induction heater 
that ejects a white-hot slug at just the 
right temperature, every few seconds, 
has just been announced by Ajax Elec- 
trothermic Corp., Trenton 5, N. J. The 
unit features an automatically timed 
feeding device. 

The cold slugs are loaded into a 
roller-type chute on the left side of the 
heater, are fed in a continuous succes- 
sion through the horizontal heating coil 
by a pneumatic ram, and drop out at 
the other end of the coil into a chute or 
tongs, ready to be placed in the forging 
dies. 

Production rate with slugs 3% in. 
dia by 1% in. long, for instance, is 350 
per hour each slug uniformly heated to 
about 2200 F. Power source is a 200 kw 
motor-generator set, onerating at about 
1000 cycles per second. 

The new Ajax-Northrup heater can 








Ajax-Northrup induction heater 


be converted from one job to another 
by changing the heating coil proper, 
resetting the timing device and adjust- 
ing the feeding chute. Since the heat- 
ing coil is only a relatively small part 
of the total cost, a number of different 
sizes can be supplied economically. 


HE ACROMARK CO., 303 Morrell St., 

Elizabeth, N. J., is making a ma- 
chine for marking flat parts. With 
slight changes, it will also mark round 
parts. The machine is_ constructed 
from a heavy gray iron casting having 
a steel stud at the top to carry a sleeve 
bearing mounted rolled marking die. In 
the die is a handle hole to accommodate 
the handle for rolling the mark into the 
flat part which passes over a double 
row precision ball bearing held in the 
adjustable arm. 


The arm is hinged by a shaft 
through the frame at one end and at 





Acromark marking machine 


the other end it is bolted to the frame 
through an elongated hole or slot per- 
mitting adjustment. Working adjust- 
ment is obtained by means of a screw 
and lock-nut, set beneath the locking 
bolt end of the arm. 

Four lines of a company name and 
address can be sunk into unhardened 
steel, stainless steel or other material, 
and the part moves freely through the 
marking process because the pressure 
is taken by the free-rolling bearings. 
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FORD-BUILT ENGINES 
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... and the way 


The world-wide demand for Ford-built engines 
to provide power for industrial equipment is 
based on very solid values. 


Many millions of car and truck owners know, 
by long personal experience, how excellently 
Ford engines are engineered, how well they are 
built, how enduring and reliable and economical 
they are. 


They know, too, that when a man buys Ford- 
engine-powered machinery, he’s assured of 
authorized Ford Service on the engine almost any- 
where he goes. The equipment manufacturer and 
his distributors, too, are relieved of all concern 
and expense of maintaining engine parts stocks 






THE 40-HP FOUR 
119.5 cubic inches 
displacement. 
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ABOVE—Ford gugine ft 
engine being individuall 


roduction, showing each Fora'~: uilt 
block-tested as it comes off the line. 


V}. for the way they’re BUILT 


they’re SERVICED! 


and service facilities. That responsibility is 
gladly and competently shouldered by Ford 
Dealers and Parts Distributors. 

What finer reasons could there be for the 
choice of any engine? 

Ford Motor Company has made available to 
manufacturers and individuals the three popular 
engines shown below. You can purchase them, 
singly or in quantity, through any Ford Dealer 
or from Ford Motor Company. For detailed 
specifications and dimensional data, write— 


FORD MOTOR COMPANY 
Industrial and Marine Engine Department, No. 100 
DEARBORN, MICHIGAN 





THE 100-HP V-8 
239 cubic inches 
displacement. 


MARINE 
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THE 90-HP SIX 
} 226 cubic inches 
displacement. 


POWER 


63 











Nearly 54 lb of copper, brass and 
bronze are in a Mercury. The radiator 
has 18 lb of copper in its fins and 12 
lb of copper and brass in the tubes, 
headers and tanks. Other uses of these 
metals are: generator 4.2 lb; starter 
3.7 lb; wiring 3.8 lb; copper in the cast 
iron and steel three lb; one lb in alumi- 
num alloy pistons and about eight lb 
of miscellaneous brass and _ bronze 
parts. 

The Lincoln contains almost 65 lb 





Write for free information 
booklet; your request on 
your company letterhead 
will be taken care of 
promptly. 








With Blakeslee Degreasers you can easily 
clean the inside of tubing up to 40 feet 
long with an inside diameter as small as 
Y% inch; or precision parts of delicate in- 
struments and watches . 
time can be cut as much as 90% and 
hand scrubbing eliminated 
Blakeslee method automatically and 
thoroughly cleans all surfaces even in the 
pores of the metal. There’s a Blakeslee 
degreaser to handle your specific needs. 


Copper and Its Alloys 


(Continued from page 31) 


of copper and its alloys. In the radia- 
tor there are 18 lb in the fins and 12 
lb of both copper and brass for tubes, 
headers and tanks. The generator has 
4.2 lb; starter 3.7 lb; wiring 3.8 lb; 
four lb in aluminum alloy pistons; six 
lb of copper in bronze parts; five lb 
in cast iron and steel and about eight 
lb in brass and bronze parts. 

The new Chrysler Six four-door 
sedan has 19.75 lb of copper for elec- 
trical purposes, excluding plating. The 
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G.S. BLAKESLEE & CO., CICERO STATION, CHICAGO 50, ILL. 
TORONTO, ONT. 


NEW YORK, N. Y. 
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radiator, also excluding plating, con- 
tains 21.4 lb; heater 5.8 lb; plating 1,3 
lb; other copper alloys, exclusive of 
plating, 3.55 lb, and all other copper 
content 0.1 lb. 

The breakdown of copper and its 
alloys in the Chrysler Eight model is 
given as follows: Electrical purposes, 
excluding plating, 19.75 lb; radiator, 
excluding plating, 42.25 lb; heater, ex- 
cluding plating, 5.8 lb; plating, 1.3 lb; 
other copper alloys, excluding plating, 
4.1 lb; and other copper content, 0.6 Ib. 

The engineering department of 
Chrysler lists the following parts of 
the 1946 Chrysler Eight containing 
copper and its alloys: Generator, start- 
ing motor, ignition coil, ignition dis- 
tributor, wiring harness, electrical 
windshield wiper, voltage and current 
regulator and cutout relay, automatic 
choke, horns, electric switches, heater 
motor, radio. The following instru- 
ments contain copper and brass in vari- 
ous forms: Water temperature gage, 
cil pressure gage, ammeter and fuel 
gage. The bearings or bushings used 
to carry the following parts contain 
amounts of copper and its alloys: 

Crankshaft, connecting rods, cam- 
shaft, steering knuckle pivots, trans- 
mission drive pinion pilot, water pump 
shaft, generator shaft, starting motor 
shaft, steering gear shaft, fluid coupling 
runner, distributor shaft and clutch 
and brake pedal shaft. Radiator and 
interior body decorative medallions 
contain a high percentage of copper 
and its alloys. Cylinder head gaskets 
are made of copper sheet and asbestos. 
The cooling system thermostat is of the 
bellows type made of brass. Car- 
buretors are die castings containing 
copper. Springs and jets within the 
carburetor also contain this metal. Hy- 
draulic brake line fittings, oil filter line 
fittings and fuel line fittings are made 
of brass. 

A survey breakdown of the Hudson 
car reveals that 13.9 lb of copper are 
used in the electrical system; 15.8 lb 
in the radiator; 2.5 lb in the heater; 1.5 
lb in the plating; and another 16.8 lb 
of copper and its alloys used in many 
cther parts of the car. 

In the 1946 Packard Clippers there 
are about 13.5 lb of copper and copper 
alloys in the engine for bushings, ete.; 
26 lb in the radiator and 1.07 lb in the 
ignition system and wiring. The total 
copper content consists of 12 lb in the 
body, one pound in materials which the 
company processes, and 46 lb in mate- 
rials purchased. 


Packard Canadian Headquarters 


The rapidly-growing automobile mar- 
ket in Canada has prompted the 
Packard Motor Car Co. of Canada, 
Ltd., to plan immediate construction 
of a two-unit headquarters at Windsor, 
Ont. Ground has been broken, and the 
project is scheduled for completion by 
Jan. 1, 1947. Besides the office-and 
showroom building there will be a large 
warehouse from which new cars, parts 
and accessories will be distributed 
throughout the Dominion. 
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Why GM Production Is Only Half of ’41 Rate 


guring this year. I don’t know just 
why. So that is one material that is 
tied up by price and basic capacity. 

The demand for cars is larger now 
than it was when the Japanese War 
was over. The total industry hasn’t 
produced enough cars this year to make 
up for the scrapping of all old cars. So 


the situation now is the worst it has 
heen yet. The potential market de- 
pends on the price level, whether the 


people of the country are willing to go 
back to work for the things they like 
to have. It depends on what kind 
dollars we have, how difficult they are 
to get. We thought we were going to 
sell a lot of Chevrolets at $1000, but 
if we have another bunch of inflation 
and have to sell them for $2000, I don’t 
think we will sell so many. I am a little 
doubtful about estimating, but if the 
people of our country would really go 
to work, we can sell as an industry six 
million cars a year for several years. 
The kind of sheet steel that we use 
in making motor cars that is the most 
critical steel item. The sheet makers 
are promising about 75 per cent of 
what we would like to have.  Priori- 
ties for housing are affecting the 
amount of sheet steel we can get to 
some extent. 


Government Controls 


A return to a competitive economy, 


_due to the elimination of all price con- 


trols, would ultimately reduce prices 
and stimulate production, but here is 
the greatest difficulty: this country has 
put restrictions of various kinds 
prices, production and use of materials, 
allotments and so forth, but nobody yet 
has developed any equitable way of dis- 
tributing a shortage. The politicians 
completely dodge that one. They have 
said, “Well, we have to charge a cer- 
fain price for our cars if we can only 
have so much copper and so much lead 
and so forth.” 

But we had to pay certain wages. 
They have told us that but have com- 


pletely dodged how you distribute a re- 


duced number of motor and how 
you do that equitably. 

If the present controls remain in ef- 
fect on lead and steel and that sort of 
thing we will keep operating, but at 
what level will depend on the things 
that are controlled. I don’t think any- 
one would forecast a year ago that we 
would have the disastrous strikes that 
we had. If you take one industry 
after another, glass, steel, and non- 
ferrous metals, and the electrical in- 
custry, and shut them down one after 
another, the automobile industry is hit 
the worst because we use something of 
almost everything that anybody makes 
in some form or another. We use so 
many different kinds of material. 
There was hardly a strike anywhere in 


cars, 
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the country, except in retail distribu- 
tion, that did not have some effect on 
cur production. 

Up to the present, the number of 
completed motor cars has not been af- 
fected by basic raw materials; it has 
been affected more by parts; that is, 
crankshafts or springs or a thousand 
items that the supplier has been un- 
able to supply because of a strike in 
his plant. 


Raw Materials 

Right now, unless we have another 
wave of strikes, with the improvement 
that is going on now, the more basic 
raw materials will likely bother us this 
fall. I think certainly something can 
be done about copper and lead. The 
copper, if I have my information cor- 
rect, can be handled for four or five 

(Turn to page 68, please) 
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months by the Government supply in 
the metal reserve. They have acccmu- 
lated a stockpile of copper, and if they 
dish that out in the right places to 
keep production going they can handle 
the copper supply for a while. 

The position is not nearly as favor- 
able on lead. We could import lead, 
but it is under Government control and 
they won’t give you any no matter how 
much you are willing to pay. In a 


way it is a logical position for them 
to take because it isn’t very consistent 
to let you pay foreign people nine cents 
and only pay eight cents to citizens of 
your own country. So they shut that 
off and say you can’t deal outside of 





your country. We are still working on 
and have made application for permis- 
sion to buy lead outside of the United 
States. We have to find the source be- 
fore we can get the application recog- 
nized, and we do not have a source for 
foreign lead, but we can go ahead and 
try to find something anyhow. 

If we don’t have any more strikes in 
suppliers plants and in view of what I 
think is the probable available steel, 
we should be able to increase our pro- 
duction about 20 per cent over the 
previous month in September and Oc- 
tober, and then November and Decem- 
ber will flatten off at about that point. 
To operate soundly in a manufacturing 


IMPROVED “GIRDER” DESIGN PROVIDES | 
GREATER STRENGTH AND RIGIDITY | 


A distinctive feature of GUNITE Cast Steel Trailer Wheels is 
the continuous web which, in section, resembles the diagonal 
braces in a bridge truss. When the rims are seated on the off-set 
bearing surfaces, the assembly achieves a true truss construction. 
This provides maximum strength and rigidity with minimum 


weight. The complete assembly includes a specially-engineered 


Gunite rib-type long-life Brake Drum. The wheel is furnished 
with bearing cups, rim spacer, cast hub cap, and all rim-attach- 
ing parts. Gunite Trailer Wheels are available for 15000, 16000, 
17000, and 18000-pound axles. Write for detailed specifica- 


tions and deliveries. 








GUNITE CASTINGS...FOR TRUCKS, TRACTORS, TRAILERS, and BUSES 
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Lusiness like the motor car business, 
you ought to break even at somewhere 
between one-third and one-half of ca- 
pacity, because you cannot operate at 
capacity 12 months of the year year 
after year. Now, the difficulty with 
our present operations, as near as I can 
see, are the deficiencies caused by this 
disorganization of reconversion, the 
Government controls and the _ short- 
ages; the training of the working force 
for car production again, and the fact 
that the OPA expected too much of us, 
particularly of General Motors. They 
had certain formulas and ways of look- 
ing at things, but I don’t know of any 
good reason why a Chevrolet should 
sell for $100 less than a Ford or 
Plymouth if it was $5 more prewar or 
something like that. In other words, 
we got a little extra squeeze. 

General Motors had a total of what 
you might call an excess tax reserve of 
about $160,000,000. And to make all 
of that available, we would have to lose 
$190,000,000 in our manufacturing and 
selling operations. Then we_ get 
$160,000,000 of that back and we have 
an operating loss on the balance sheet 
of $30,000,000. As far as I am con- 
cerned, it had nothing to do with the 
way we planned any of our operations. 


Labor Supply 


The labor supply in most industrial 
areas is surprisingly short. The fore- 
cast put out by certain Government 
agencies that we would have eight mil- 
lion unemployed last fall and _ this 
spring and so forth, was certainly not 
realistic. In part it is responsible for 
the mess we are in, beeause it justified 
the unions if they believe it, in making 
a demand for an immediate 40 hour 
week and the take-home pay. 

What the country should have done 
was to have kept working on approxi- 
mately the wartime basis until we got 
through this duration, until we got the 
shortages made up. If that had been 
done, we could have kept the prices, 
we could have had the production, and 
we would be very, very much better 
off. The value of our money would 
have not been written down. I remem- 
ber that last fall I suggested that, and 
had an awful blast as a result of it. If 


we had another round of wage in- 


creases prices would go up again. _ 

I have authorized 13 reductions in 
schedules and every time we make up 
a.forecast on where we think we will 
be, we cut it again. The last time, we 
said we were definitely going to make 
that many cars, and whether we finish 
up by Thanksgiving or Christmas, that 
is where it is. As a result, I don’t have 
any good forecasts for operations. 

I think we made a little profit in 
August, but I don’t have the figures 
yet. We made a small profit in the 
previous month, something like one per 
cent of sales. In September, 1940, 
when we put the prices on the 1941 
cars, the average straight-time hourly 
rate at General Motors was a little !ess 

(Turn to page 70, please) 
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LEADERSHIP BASED ON ACCOMPLISHED FACTS 


Entirely open end construction... 
Loading position easily accessible 


The master cylinder and supply tank illustrated above is manu- 
factured by the Wagner Electric Corporation of St. Louis on a 
Model 88 New Britain eight spindle automatic work rotating 
chucking machine. The most difficult problem encountered in 
tooling this job was to synchronize the multiple drill head with 


the irregular shaped flange for accurate drilling of three 





mounting screw holes. 
Our engineers developed a special hydraulically operated 
chucking fixture which positions the piece exactly the same at 


each chucking—permitting, with an ingenious locating device, 





proper synchronization of the drill head and the work. Other- 
wise the flange holes would have required a separate rehan- 
dling and a drill press operation with a resultant increase in the 
cost per piece. 

Let our engineers help you to save extra operations in the 
machining of your work. Be sure to check with our field repre- 
sentatives or our home office about that new product you are 
designing or about better methods to machine your present 


products. 


REAR VIEW; Note accessibility of all tools 


W ODRUIALN AULUILE 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 


Model 88 
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GREEN BAY, WIS. 
GAVE LAYNEA BIG OK 


Green Bay with her progressive business 
leaders, expanding population and rapidly 
growing industries has given a big OK to 
Layne Well Water Systems. With only one 
minor exception, all water producing equip- 
ment for the city bears the famous and 
always dependable name of Layne. That 
same foresighted preference which guided 
city officials was also true with her indus- 
tries—Warehouse and Cold Storage Plants, 
Paper Mills, Public Service Companies, 
Breweries, Creameries, Milk Plants, Laundries, 
Soap Manufacturers, Food Processing Plants, 
Religious Charities, County Institutions, and 
many others. 

The choice of Layne Well Water Systems 
was based upon proven performance and a 
definite knowledge of low operation cost. 
But in and near Green Bay, as elsewhere, 
Layne sturdy quality was not an overlooked 
factor. 

Layne high efficiency Well Water Systems 
are precision built to very rigid standards 
of excellence. They embody the finest 
engineering features yet developed. For 
further convincing facts about Layne Well 
Water Systems and Layne high | efficiency 
Vertical Turbine Pumps, write for literature. 
Layne & Bowler, Inc., General Offices, Mem- 
phis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 





AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * 
Va. * 


Layne-Atiantic Co., Norfolk, 


Layne-Central Co., Memphis. Tenn. * 
Layne-Northern Co.. Mishawaka, Ind. * Layne- 
Louisiana Co.. Lake Charles, La. *® Louisiana 
Well Co., Monroe. La. * Layne-New York Co., 
New York City * Layne-Northwest Co. Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus. Ohio 
* Layne-Texas Co.., Houston, Texas * Layne- 


Western Co., Kansas City. Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna: 
tional Water Supply Ltd., London, 
Canada * tTLayne-Hispano Americana, 


Ontario, 
A., 
Mexico, D. F. 





WELL WATER SYSTEMS | 
VERTICAL TURBINE PUMPS 
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| model. 
| Ford price was $753; the corresponding 
| Plymouth price was $774 and the Nash | 
That was a lighter Nash | 
| car—their new low-priced automobile. 


| was $765. 


than 90 cents an hour. 
this year it was $1.2839. 
or 43 per cent higher. 


In July of 
That is 42 


Car Prices 


The Chevrolet price was $748 in the 
fall of 1940, which was for the 1941 
The estimated corresponding 


Now, the present prices on those 
cars are $1005 for a Chevrolet, $1093 
for the Ford, $1142 for the Plymouth 
and $1206 for the Nash. The percent 
increases over 41 are 34.4 per cent for 


| this particular model of Chevrolet; 45.2 


per cent for the Ford; 47.5 per cent 
for the Plymouth, and 57.6 per cent 
for the Nash. 
have gone up in the period 43 per cent. 
Our prices are not satisfactory on the 
present volume or possible volume of 
business at the present wage level. We 
should have some additional price re- 
lief. If you want a nice round figure, 
about $100 an automobile. 


Government Predictions 


If we had not had the strikes and 
could have taken the position we were 
in during the war, including the earn- 
ing capacity, and gone to work, we 
would be in good shape. If you want 
me to be real frank, I think it is the 
administration’s fault. They are the 
ones who encouraged the present big 
international unions. They made about 
three very bad forecasts. I mentioned 
one a while ago, about the big unem- 
ployment that the country faces. No 
experienced industralist or business 
man would forecast anything like that 
at all, because with the whole country 
crying for goods, why should there be 
unemployment unless it was organized 
unemployment? 

The other one was that industry was 
in a position to make every substantial 
wage increases without increasing the 
prices. That was not so, and everyone 
knew it who had anything to do with 
business. And with three changes in 
the wage price policy of the country 
Letween August, 1945, and March 1, 
1946, you have the answer, and it shows 
up the situation we are in now. 

The first change in wage price 
policy was a statement made shortly 
after the Japanese War was over, that 
wage controls were relieved and any- 
one could adjust wages if he would not 
use it as a reason for asking for a 
price increase or resisting the price re- 
cuction that otherwise should be paid. 

The second one was that wherever 
wages had not gone up as much as the 
assumed cost of living, and they didn’t 
quite tell you what that was, you could 
make that kind of wage and salary ad- 
justments and count them a proper rea- 
son for increasing prices. 


General Motors wages | 


The next settlement was the cold in- 


flation of wages and prices. 


Something might have been done on | 


(Turn to page 74, please) 





AND BOOTH CONFORMS 
AGAIN AND AGAIN! 


Yes, Booth meets specifications for 
cut felt parts precisely... often to tol- 
erances usually associated only with 
metals. On re-orders, felt parts are 
duplicated exactly. 

We're specialists in uniformity of 
grade and cutting ... and your order, 
small or large, receives our interested 


attention. 
* 


APPLICATION CHART AND 
SAMPLE KIT... contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (Neo 
sales follow-up.) 


THE BOOTH FELT COMPANY 
481 19th Street Brooklyn 15, N. Y. 
737 Sherman Street Chicago 5, Ill. 


2322 


TRADE MARK 


PRECISION CUT 





FELT PARTS 
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14” x 36” CH PLAIN GRINDER with 30° 
angle wheel base, right hand wheel mount- 
ing. Plus hydraulic rapid infeed, table type 
diamond holder for face dressing, table type 
side truing bar, ball bearing live work centers. 


@ Here is another p 
where Landis Tool engineers combined two grindin 
standard machine. As a result, grinding time was cut 
propeller shaft production was increased. The solutic 
typical of the help that you can get from Landis Tool 
lems. Each problem is analyzed by engineers experie 

Our recommendation for your problem may invol 


chine or the building of special fixtures to get your p 


on us for Landis Tool engineered grinding service. 


WAYNESBORO, PE 


. er } rf . ee ee 4 e 
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the wage price policy if the administra- 
tion, frankly, tried to handle the prob- 
lem, but it wanted to put business peo- 
ple in the middle. It wanted the vote- 
getting position of no increase in 
prices. It wanted the vote-getting posi- 
tion with the big unions of wage in- 
creases; so it just put the industry in 
the cracker. I think that the country 
ought to have a wage price policy and 
stick to it. Actually, the only excuse 
for trying to control prices is to control 
wages and avoid inflation, and the 
failure to recognize that wages were 
the basic thing and their control was 
necessary. Politically, that is too hard 
to handle, frankly. The original price 


control should have had a wage control 
tied right in with it. When one goes 
out the other one should go out. 

The stage is getting set for a wave 
of strikes. These industry-wide strikes 
create shortages and shortages create 
price increases. Price increases reduce 
the purchasing power of the people. If 
we have another wave of price in- 
creases and wage increases, we will 
certainly reduce the potential market. 
Whether another adjustment of 10 per 
cent or so would knock out the possi- 
bility of a six million car year, I would 
not attempt to say. I don’t think it 
would, but it would reduce the market 
of many people who otherwise could 


This is How 








STROM BALLS are Born 





A heading machine 
cutting sections from 
heated steel rods 
and compressing 
them ina die 
to a rough 
spherical shape 





The steel is carefully chosen and inspected, even 


before it gets to the heading machine. After being 


“born” here, balls are carefully “brought up,” through 


a long series of grinding and lapping operations, 


to the unbelievably high standards of finish, sphericity 


and precision which have made Strom Metal Balls 
the standard of Industry. Strom Steel Ball Co., 1850 
South 54th Avenue, Cicero 50, Illinois. 
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Sirol] BALLS © Serve Industry 


Large st Independent and Exclusive Metal Ball Manufacturer 





afford to have cars and would not 
finally turn up with them. Continuing 
strikes and Government control of basic 
commodities are the greatest threats to 
production. 


Peak Production 


By this time next year, or by Janu- 
ary of 1948, or for the first quarter of 
1948, the industry ought to be about at 
peak production. If we can’t get the 
country settled down by that time, it is 
going to be too bad. If somebody tries 
to establish a 30-hour week that is 
something different. A 30-hour week, 
in my judgment, would make a second- 
class nation out of our country in about 
five years. We are working about 39 
hours a week now. It would be 40 if 
the people didn’t stay away too much. 
So the slip under 40 is due to the peo- 
ple themselves. But we have plants 
where as many as 20 per cent of the 
people are absent. That used to be 
about 2% per cent. 

In September, 1940, we had 235,395 
people working in General Motors as 
an average for the month, 44,520 of 
those were on salary rolls, and 190,575 
were paid by the hour. In September, 
1941, we had 274,857 people, about 
40,000 more, 52,535 on a salary and 
222,322 hourly workers. During that 
period we had 265,000 people employed, 
and we produced about 55,000 cars and 
trucks a week. In July of 1946 we had 
523,496 people, 70,148 of them salaried 
and 253,348 hourly rated and we are 
producing only half as many cars as 
we did in ’41. That doesn’t look like 
my 80 per cent figure on efficiency is 
correct. But we are still doing quite a 
lot of reconversion and so-called non- 
production and construction work, and 
tooling, and also we have an excess 
number of people trying to find out why 
we can’t build some more cars, and 
chasing material all over the world. So, 
we have the people on the payroll all 
right, but due to the Government regu- 
lations, the amount of paper work you 
have to do, and difficulty of getting the 
fiow of material reestablished, we 
aren’t making the products. 


Annual Wage 

The annual wage is feasible only in 
a stabilized economy, and if you have 
a stabilized economy, you don’t need it. 
That is about the type of problem it is. 
If the annual wage meant paying peo- 
ple for not working, they have just 
created another difficulty in business. 

These one-way things are always a 
doubtful factor in the total economy of 
the country, and one of the difficulties 
we have now is that the people don’t 
stay with us. So, the first thing you 
know, if you get an annual wage on 
the one side and a guarantee from the 
employe he is going to stay with the 
company on the other, you have the 
whole economy frozen. We are mak- 
ing quite a study of the problem and 
we are trying to stabilize our business, 
and give our people regular work to 
the maximum degree that we can. 
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Trailer Operation 
(Continued from page 36) 


the Budd-built roof panel assembly is 
installed in place and properly fitted to 
the front nose and side panels. The 
roof is then securely clamped in place 


and ready for final welding. The weld- | 
ing operation joins the roof to Z-posts | 
on the inside, the roof flange to the | 


front nose and side panel flanges on the 
outside and to the corner posts as well. 


This station also includes some riveting | 


work, principally for securing the 
apron plate to the body. 

As illustrated, the third fixture has a 
rail around the top section for guiding 
and supporting the welding guns. Simi- 
larly, the two guns for inside welding 
are mounted on a separate rail which 
slides into the body after the latter has 
been clamped in the fixture. 


After leaving the fixture the vehicle 
moves on the floor assembly line from 
station to station until all detail opera- 
tions have been completed. At the pres- 
ent time the length of the building re- 
stricts the straight length of the final 


line, making it necessary to bend it | 


around in the form of a U. Among the 
detail operations necessary to complete 
the assembly are the following: 
Drilling of holes for clearance lights. 
Installation of top clearance lights. 
Installation of tail lights, reflectors, 
etc. 
Installation of wiring. 
Lines and hose connection for brakes. 
Fitting and installation of flooring. 
Drilling of holes for door mounting. 
Installation of lining. 


The plant has a large bay devoted to 
the painting of mechanical parts such 
as brake and axle assemblies, gear 
boxes, front frame and vertical sup- 
port, etc. These parts are hung on a 
heavy-duty monorail conveyor which 
transports the work through spray 
booths, then through baking ovens. 
After drying the parts go into the as- 
sembly department for installation on 
the frame subassembly line. 

Although this study is concerned 
with the manufacture of stainless steel 
trailers, it is of interest to note that 
Fort Wayne is the scene of what is 
said to be one of the largest commer- 
cial tank body production operations in 
this country. This line is being ex- 
panded at the present time. 


Knock-Down Bodies 


(Continued from page 44) 


bodies mainly in the use of the rounded 
nose section and in the provision of a 
sub-frame for mounting the suspension, 
landing gear, and fifth wheel. The sub- 
frame is shipped loosely to enable the 
body builder to install it in the proper 
width to suit the suspension system se- 
lected by the customer. 
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HOLTITE Alscrole Screw: Bolts ‘and Nuts « are 
scientifically designed, produced and inspected to 
meet the most rigid A N and A C Specifications. 
Adopted by the Aircraft Industry for use in every 
part of America's commercial and private planes 
these precise, rugged fastenings are skilfully made 
of selected, pre-tested materials. HOLTITE Air-. 
craft Fastenings are accurately gauged and in- 
spected at each stage of manufacture by specially 
trained inspectors. Heat treating, plating and 
other finishes are in strict accordance with A N and 
A C specifications. 


HOLTITE “Thread-Forming” SHEET METAL SCREWS. 


When Speed Nuts are used with HOLTITE Sheet Metal Screws, the 
small, tapered point permits a quicker start and run-on of nut. ne 
smooth threads with faster lead reduce nut-turning time and provide ae 
a much tighter lock to resist vibration. 

Cutting their own threads—in. metal or plastics as they are drive 
in, these production-boosting screws eliminate time-consuming tappi 













stays tight in the perfect mating thread it has cut in the nate 
Available with slotted head or HOLTITE Recessed Head. 


SCREW CO. reccecarcscers 
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Must We Have Strikes? 


(Continued from page 15) 


Our business and economic life can- 
not develop normally and _ function 
properly if it must carry on continu- 
cusly in the climate of ever-threatening 
stoppages and actual shut-downs. There 
can be no reconversion, no stability, no 
prosperity, if the leaders of industry 
are not able to plan with some degree 


be interferred with. 

Whether the leaders of organized 
labor or its members like it or not, they 
must develop a concern for all the 
layalties that reach out and affect the 
lives of all of the people and the well- 
being of our government. Without our 
form of government, which seeks to 
promote life, liberty and the pursuit of 


‘unions and labor leaders could 


of assurance that production will not 
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, Ingenious New 





New Thread Ring Gage Starts Round 
Stays Round With Every Adjustment! 


Employing a new principle of design, the Wood- 
worth Thread Ring.Gage closes in round within 
.0002 maximum after .005 adjustment. It offers 
greater accuracy and stability since size adjustment 
is controlled along thread helix angle. Threads are 
held securely in alignment after adjustment, due to 
unique adjustment means. Wear is distributed over 
full circumference for all resettings, thus increasing 
life of gage. 


Positive adjustment makes it almost impossible to 
change setting with ordinary knocks. Positive iden- 
tification by a green “go” gage and red “not go” 
gage saves operator time. Aluminum alloy outer 
body cuts weight in half, to reduce operator fatigue 
and increase sensitivity. 


To also reduce fatigue on precision jobs, many plant 
owners make chewing gum available for workers. 
Tests show that the act of chewing aids in relieving 
tension, which is often the cause of fatigue. These 
tests further reveal that chewing Wrigley’s Spearmint 
Gum, for instance, helps workers stay alert, thus in- 
creases their efficiency to do more accurate work. 


You can get complete information from 
N. A. Woodworth Company 
1300 East Nine Mile Road, Detroit 20, Michigan 


— 


Technical Methods = >. 


To Help You with Your 
Reconversion Problems 
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ADJUSTING sCREW 








Woodworth Thread Ring Gage 
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happiness for all our people, labor 
not 
exist at all. To be patriotic today is 
not sentimentality; it is stark neces. 
sity. 

‘To those who would say, “What sub- 
stitute would you offer for the strike?” 
the answer must be that either lapor 
end management approach their com- 
mon problems in an atmosphere of ab- 
solute freedom and absence of pressure 
interference on the part of politically 
minded government agencies and seek 
to work out their. mutual problems, or 
else there must emerge some _ non- 
political tribunal of judicial character 
to which both parties will have to go 
and present their respective cases for 
ultimate decision. 

Interestingly enough, it has been 
suggested that once the leaders of or- 
ganized labor can no longer look to 
government agents for biased decisions 
favorable to them, these same labor 
leaders, as well as the rank and file, 
will be far more willing to cooperate 
with management in working out 
amicable results involving any legiti- 
mate grievance. Should this latter ma- 
teralize, and there is good reason for 
believing it will, it will make largely 
unnecessary the resort by either party 
to such a suggested tribunal. 

Certainly the strike is an outmoded 
and a most dangerous weapon. It is 
like a fire out of control, threatening to 
devour and destroy everything before 
it. Organized society and the welfare 
of all of our people are more important 
than the exercise of a technique by 
irresponsible labor leaders. There is 
no reason why the public and the na- 
tion should be jeopardized because of 
the struggle for position in the unions 
or the sinister influences of subversive 
groups who use the organized labor 
movement as agencies for their conten- 
tions and usually without any regard 
for the well-being of either the mem- 
bers of the unions or the nation at 
large. 

It is the opinion of the writer that 
given assurances that there will be no 
political interference—in other words, 
that government will be impartial and 
fair instead of being biased and preju- 
diced—management will go a long way 
in meeting organized labor in a frank 
and honest effort to adjust grievances. 
This cannot be said for Communist- 
controlled unions nor for those unions 
where the racketeer holds the reins of 
power. 

To bring the unions down to earth 
within reach of their membership and 
amenable to their membership, is an- 
other story. What is all important now 
is to understand that the use of the 
strike today is definitely anti-social 
and so completely destructive as to be 
intolerable. This may not suit the fancy 
of our present-day labor padrones, but 
it is the fact. In the.face of this 
reality, the rights of all the people and 
the safety of the nation must pre- 
cominate.—Extracted from an original 
article published in The Detroiter. 
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fete dial on dash for pre- 


ing correct braking pewer. \ 


Controller operates trailer's elec- 
tric brakes in unison with truck's 
hydraulic or air brakes. 


The Warner Electric Brake 
is a simple mechanical brake, 
operated by an electro-magnet 
and armature disc. Each wheel 
is a complete brake unit. The 
braking power is generated 
within the brake itself. A 
wire to the battery and a con- 
troller complete the system 


— famous for its simplicitv. 


Just a few flexible wires from 
truck battery to brakes. 


Sturdy cable connection from 
truck to trailer makes all elec- 
trical contacts. 


ELECTRIC BRAKES 
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success. 





Stondord or OMTACT 
ANGULAR he BEARINGS 
$ 
ROLLER BEARING special, 
AINERS, 





4600 SCHUBERT AVENUE 
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HARDEE OUND WASHERS) 7310 WOODWARD AVENUE 











OLD established 
British Firm of Repute 


with several subsidiary companies and _ live 
sales organization, manufacturing and dis- 
tributing to the Auto and Electrical trades, 
are desirous of contacting American manu- 
facturers interested in distributing their prod- 
ucts throughout the British Isles. Box 78, 
Automotive and Aviation Industries, Chestnut 


& 56th Sts., Philadelphia 39, Pa. 














any vehicle etna| 


You can 
foretell a “long and 
useful life’ for any 
vehicle equipped 
with Aetna Bearings. 
That sturdy name is 
evidence of fine 
quality in every inch 
of the chassis. For any 
car, truck, bus or 
tractor, it’s a lucky 
star—Aetna. 


You know the Aetna 
“T” Type Bearing 
tough veteran of 
toughest service; 
know it for 


*% permanent align- 
ment of raceways— 
no eccentric thrust, no 
chatter, no excessive 
wear 

% oil impregnated 
bronze retainer — 
smooth, quiet bronze- 
to-steel contact 

*% permanent pro- 
tection by sealed-in 
lubricant 


Year after year, a majority of leading vehicle manufacturers 
confidently, look upon Aetna as a proved, bright omen of 


There’s a lucky star for your own product—simply tap Aetna’s 
rich practical experience by talking to Aetna engineers. 


AETNA BALL & ROLLER BEARING CO. 


CHICAGO 39, ILLINOIS 


In Detroit: SAM T. KELLER 
PHONE: MADISON 8840-1-2 


BALL & ROLLER 
BEARINGS 





POTTER & JOHNSTON MACHINE CO, 





Ford Tooling 


(Continued from page 23) 


into the centers; while the one on the 
right is used for lifting the crank- 
shaft out of the work station and trans- 
ferring it to the outside. This relieves 
the operator of the usually arduous 
task of lifting cranks from a conveyor 
into the machine and out of the ma- 
chine. 

The LeBlond lathes have played a 
major role in the development of the 
revised crankshaft department. One 
machine now combines in one setting a 
group of six initial operations formerly 
done on hand lathes. Moreover, the 
cutput of one machine is greater than 
that of the five manual machines used 
in recent years. One effect of their 
adoption is that a single battery of 
LeBlond lathes has replaced the equip- 
ment formerly housed in a large area 
of the shop, thus releasing much: valu- 
zwble floor space for other activity. 

In addition, the new machining 
method increases productivity, simpli- 
fies materials handling, and is re- 
sponsible for a higher level of quality 
and a reduction in scrap. 

Generally speaking, the changeover 
retained most of the machinery for- 
merly used in this department. Among 
the more recent items of equipment 
found here are the large Landis four- 
and five-wheel crankshaft grinders. 
These machines grind the crank main 
line bearing points in one setting, thus 
complementing the single-setting turn- 
ing of the main line on the new 
LeBlond lathes. 


C. W. Seiberling 

C. W. Seiberling, 85, first vice-presi- 
dent of the Seiberling Rubber Co., died 
Sept. 20 in the Akron City Hospital, 
Akron, Ohio. With his brother, F. A. 
Seiberling, he founded the Goodyear 
Tire & Rubber Co., in 1898. They lost 
control of Goodyear in 1920, and later 
established the rubber company bearing 
their name at Barberton. 
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PICAO Airworthiness Standards 


(Continued from page 27) 


ying under the following conditions. 
when the wing flaps are extended as 
prescribed in the preceding para- 
graph. (a) those corresponding with a 
equal to 2.0. These conditions are 
represented by point I, on Fig. 1. Zero 
pitching acceleration may be assumed; 
(b) those corresponding with up and 
down gusts of 25 fps, HAS perpendicu- 
positive maneuvering load factor x. 
lar to the flight path, the gust-gradient 
being that prescribed in Gust Envelope. 
These conditions are represented by 
points I’, J’ on Fig. 2. Horizontal tail 
loads and airplane equilibrium shall be 
obtained as prescribed in Horizontal 
Tail Surface Gust Loads; (c) those 
corresponding with a rearward gust of 
25 fps EAS, along the flight path, with 
no alleviating factor. 
SLIPSTREAM EFFECTS — 


The | 


wing flaps, their supporting structure | 


and operating mechanism, shall 
sufficient strength to withstand 
loads resulting from the effects of slip- 
stream, for all symmetrical power 
conditions from zero thrust to thrust 
at maximum take-off power, under the 


Wing-flap position Landing and Take-off 
approach 
Flight speed 1.4 Vs, 14:7 ,.* 


i 
Airplane weight 


Vs, is the stalling speed, wing flaps 
retracted at the appropriate airplane 
weight. 

*When the applicant 
er) has elected to declare a higher speed 


Design landing 


Design take-off 
weight i 


weight 


have | 
the | 


(manufactur- | 


for use with flaps in the take-off setting | 
(Design Flap Speeds and Positions), | 


this higher speed shall apply instead 
of 1.4 V; 


1 


ASYMMETRICAL WING-FLAP 
LOADS—The structure of the airplane | 


shall have sufficient strength to with- 
stand the loads imposed when the wing 
flaps on one side are carrying the most 


severe loads occurring in the prescribed | 


symmetrical conditions, and those on 
the other side are carrying not more 
than 80 per cent of that load. 


Suitable | 


provision shall also be made for the | 
asymmetrical loading which occurs 


when the engines on one side of the 
plane of symmetry are inoperative, and 
the remaining engines are operating at 
maximum take-off power. 


Asymmetrical Maneuvering 
and Gust Conditions 

The airplane shall be assumed to be 
subjected to rolling and yawinge ma- 
neuvers as described in the following 
conditions: 


ROLLING MANEUVERS—The air- | 


plane shall have sufficient strength to 
withstand the loads resulting from the 
maximum aileron deflections likely to 
eccur in operation. 
ASYMMETRICAL 
GUST LOADS — The 
ture 


VERTICAL 
airplane. struc- 
shall have sufficient strength to 
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withstand asymmetrical loads resulting 
from vertical gusts. In the absence of 
information substantiating some more 
accurate assumption, the loads result- 
ing from the symmetrical flight condi- 
tion at point A on Fig. 1 shall be modi- 
fied by assuming that 100 per cent of 
the wing airload acts on one side of 
the plane of symmetry, and 80 per cent 
on the other side. 

YAWING MANEUVERS—tThe air- 
plane structure shall have 


sufficient 





Improvement of the physical properties inherent in a 


strength to withstand the loads result- 
ing from the maximum rudder deflec- 
tions and sideslip angles likely to occur 
in normal condiéions of operation, in- 
cluding the case of sudden failure of 
the critical outboard engine. 
LATERAL GUSTS — The airplane 
shall be assumed to encounter a 50 fps 
gust perpendicular to the plane of sym- 
metry while in steady flight at the de- 
sign cruising speed, Vc. Note: The al- 
leviating effects of gust-gradient and 
lateral motion of the vertical surfaces 
may be taken into account by applying 
a suitable alleviating factor to convert 
the specified gust into an equivalent 
(Turn to page 86, please) 





: 
“4 = grade of steel continues throughout the forging proc- | 


ess. Rolling, hammering, or upsetting operations com- [7 
pact millions of metal fibers to obtain maximum ten- ie 
sile and torsional strength—highest fatigue resistance. a 
These qualities underwrite dependable performances. 


Wyman-Gordon forgings from five to a thousand 
nounds—engineered to meet your own _ individual 


requirements. 


, 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 


WORCESTER, MASSACHUSETTS, U. S. A. 
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sharp-edged gust. If yawing motion is 
taken into account, the alleviating fac- 
tor should be based on the yawing sta- 
bility of the airplane as a whole. 


Supplementary Loading Condition 


EFFECTS OF ENGINE OPERA- 
TION—The engine mounting, and the 
structure in the vicinity of the engine, 
shall have sufficient strength to with- 
stand the loads corresponding with the 
specified flight and ground loads, in 
combination with appropriate engine 
torque, thrust and gyroscopic moments. 
Fluctuation of torque, particularly in 
the case of engines with a small num- 


ber of cylinders, shall be considered. 
PRESSURE-CABIN LOADS — The 
airplane structure shall have sufficient 
strength to withstand the flight loads 
combined with pressure - differential 
loads from zero up to the maximum 
relief-valve setting. Account shall be 
taken of the external pressure distri- 
bution in flight. If landings are to be 
permitted with the cabin pressurized, 
landing loads shall be combined with 
pressure-differential loads from zero up 
to the maximum to be permitted dur- 
ing landing. The airplane structure 
shall have sufficient strength to with- 
stand the pressure-differential load cor- 
responding with the maximum relief- 
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make Tuthill your standard? 





FWD SAFETY... 
TUTHILL Quality. Springs 


STRONG springs and safety go hand in hand. The 
stronger the springs, the safer the bus. FWD School Buses 
have that added factor of safety—on straight roads, hills 
or curves—based on long experience and research. 


As an extra measure of safety, comfort and service, The 
Four Wheel Drive Auto Co. — all its buses with 


Strong, resilient, tested, durable—TUTHILL Springs are 
standard on all buses and trucks built by FWD. Why not 


Tuthill makes Leaf Springs in standard.and 
special types. Submit your Springs problems 
to our Engineers. 


Plus 
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valve setting, with a suitable margin to 
provide for such effects as fatigue and 
stress concentration. A pressure load 
corresponding to 1.33 times the maxi- 
mum relief-valve setting is considered 
to provide a satisfactory margin. All 
other loads may be omitted in this case, 

When a pressurized cabin is sepa- 
rated into two or more compartments 
by bulkheads or floors, the primary 
structure shall be designed for the ef- 
fects of sudden release of pressure in 
any compartment having external doors 
or windows. This condition shall be 
investigated for the effects resulting 
from the failure of the largest opening 
in a compartment. When intercompart- 
ment venting is provided, the effects 
of such venting may be taken into ac. 
count. 

CONTROL-SURFACE LOADS — 
The control surfaces shall have suffi- 
cient strength to withstand the loads 
resulting from the symmetrical and 
asymmetrical flight conditions  pre- 
scribed under Flight Loads, and its sub- 
paragraphs, and shall also comply with 
the following requirements: 

HORIZONTAL TAIL SURFACES— 
Horizontal tail surfaces shall be de- 
signed for asymmetrical loads arising 
from yawing and slipstream effects in 
the symmetrical and asymmetrical 
flight conditions. Except for uncon- 
ventional arrangements, such as excep- 
tionally high slipstream torque and 
large wing or tail dihedral, an accept- 
able arbitrary criterion for asymmetri- 
cal horizontal tail surface loads is as 
follows: the maximum loading from the 
symmetrical flight conditions should be 
modified by assuming that 100 per cent 
of that loading acts on one side of the 
plane of symmetry, and 75 per cent acts 
on the other side. When outboard fins 
are attached to the horizontal tail sur- 
faces, the tail surfaces shall be design- 
ed for the maximum horizontal surface 
loading in combination with the corres- 
ponding loads induced on the vertical 
surfaces by end-plate effects. 

VERTICAL TAIL SURFACES— 
When outboard fins are attached to the 
horizontal tail surfaces, proper account 
shall be taken of the loads on the verti- 
cal tail surfaces due to yawing ma- 
neuvers and gusts, in combination with 
the loads induced by end-plate effects. 

TABS—At all speeds up to Vp», ele- 
vator trim tabs shall be designed for 
the deflections required to trim the air- 
plane at any point within the positive 
portion of the V-n diagram (Fig. 1), 
except as limited by the stops. Aileron 
and rudder trim tabs shall be designed 
for the deflections required to trim the 
airplane in appropriate’ asymmetrical 
weight distributions and rigging, and 
symmetrical and asymmetrical power 
conditions. Balancing and servo tabs 
shall be designed for deflections con- 
sistent with the primary-control-sur- 
face loading conditions. 


Control System Loads 


PRIMARY FLIGHT CONTROLS 
(Turn to page 88, please) 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 























ind 
ad 
xi- 
red 
All 


da- 
nts 
ry 
ef. 


T'S 


ng 
ng 


ots 
AC: 


ds 
nd 
re- 
ib- 
th 





My 















“Phillips Screws were a big help in work- 
ing out methods of large scale production 
of the Yorkaire Room Conditioner,” the 
plant superintendent of the York Corp. 
told the James O. Peck Co. investigator. 
“To get production we knew we’d have to 
use self-tapping screws and power drivers 
on our sheet metal assemblies, but that got 
us into a lot of trouble with slotted screws. 


“The Phillips Recessed Head Was a Natu- 
ral for Power Drivers and Self-tapping 
Screws. No trouble locating screws or 


keeping bits in the screw head. No dam- 
aged panels or other handicaps that slow 
down production. Since we adopted the 
Phillips Head in ’37 it’s been standard on 
all sheet metal assemblies. 








PHILLIPS %</20.a SCREWS 


Wood Screws * Machine Screws » Self-tapping Screws * Stove Bolts 


— REPORTS INVESTIGATOR from James O. Peck Co., industrial 
research authorities who are studying assembly methods in 
leading plants. At York Corp. he got information valuable to 


mass producers. Highlights follow: 











“‘One-Hand Driving Is Easy With the 
Phillips ‘Engineered Fit’. The precision 
recess snugs right onto the bit of the power 
driver and sticks there, making it so easy 
for the operator to center the screw in the 
hole that he can hold the work with one 
hand and drive with the other. 


“Eliminated the Tremendous Amount of 
Screw Driver Slippage. Panels were no 
longer chewed up, a stop was put to turned 
or burred screw heads and 
the whole assembly line 
speeded up the moment we 


af YORK credits Phillips Screws 


“Faster driving cuts assembly time and costs 
in shift to mass production” 
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changed from slotted to Phillips Screws.” 


Important Information for You is avail- 
able in the unabridged report by this 
independent investigator of the York 
Corporation’s experience with Phillips 
Screws. Other reports, covering assembly 
practises in 9 prominent plants making 
products of metal, wood and plastics, are 
yours for the asking... FREE! Use the 
coupon NOW. 











American Screw Co. 
Atlantic Screw Works 
Atlas Bolt & Screw Co. 
Central Screw Co. 
Chandler Products Corp. 
Continental Screw Co. 
Corbin Screw Div. of 
American Hdwe. Corp. 
The H. M. Harper Co. 
International Screw Co. 
Lamson & Sessions Co. 
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The Steel Company of Canada, Ltd. 
Sterling Bolt Co. 
Wolverine Bolt _ 


National Screw & Mfg. Co. 
New England Screw Co. 
Parker-Kalon Corporation 


: 1 
Phillips Screw Mfrs., c/o Horton- -Noyes 10 t 
LES Pawtucket Screw Co. 7 2300 Industrial Trust Bidg., Providence, R. I. z 
y7/ Pheoll Manufacturing Co. y 

6 Reading Screw Co. Send me reports on Assembly Savings with Phillips Screws. 3 
Z Russell Burdsall & Ward a i 
Bolt & Nut Co. i 0 Ren CONNEAUT AL wc eteaerpses te So | 

Manufacturers Screw Products Seevill Manufacturing Co. 
Milford Rivet and Machine Co, Shakeproof Inc. i ett : 
National Lock Co. The Southington Hardware Mfg. Co. §j Adlidrsee e 
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AND SYSTEMS — The flight-control 
system and supporting structure shall 
have sufficient strength to withstand 
loads corresponding to maximum pilot 
effort with proper consideration of 
loads produced by automatic pilots or 
power-assisted control systems; alter- 
natively, if a reliable estimate can be 
made of hinge moments of the control 
surfaces, assuming power-assisted con- 
trol systems, if any, to be inoperative, 
the control system may be designed for 
loads corresponding with 1.25 times 
the maximum control-surface hinge mo- 
ments; provided that the control sys- 
tem shall have sufficient strength to 
withstand loads not less than those 
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specified for minimum pilot effort. 


Pilot Effort Limits 


Maximum Minimum 
Control pilot effort pilot effort 
Aileron 
Stick lateral......... 80 Ib 40 Ib 
Wheel lateral........ 80 Ib 40 Ib 
Wheel up and down. . 100 Ib 50 Ib 
Wheel torque........ 80 D* Ib in. 40 D* Ib in. 
Elevator 
ree 200 Ib 100 Ib 
a eee 250 Ib 100 Ib 
I ooh ces akan cl 300 Ib 130 Ib 


*D equals the diameter of the contro! wheel. 


The loads shall in any case be suffi- 
cient to ensure a rugged system to pro- 
vide for jarring, taxying tail to wind, 
control inertia, friction, and gusts en- 
countered by the airplane while on the 





ground. The loads due to pilot effort 
shall be assumed to act at the appro- 
priate control grips or pads in a man- 
ner simulating operating conditions and 
to be placed in equilibrium by an appro- 
priate force at the attachment of the 
control system to the control-surface 
horn. When a power-assisted control 
system is installed, adequate strength 
shall be provided to withstand the man- 
ually-applied loads which are likely to 
occur in the event of failure of the 
power source of the system. 

DUAL CONTROLS — When dual 
controls are provided, the system shall 
have sufficient strength to withstand 
the loads applied by the pilots acting 
in opposition to each other. For this 
case, individual pilot effort equal to 
75 per cent of those prescribed in the 
preceding paragraph shall be assumed; 
except that the individual pilot effort 
shall be not less than those specified 
for minimum pilot effort. Considera- 
tion shall also be given to the case of 
pilots acting together, particularly 
where a power-assisted control system 
is installed, the failure of which would 
necessitate the use of high manual-con- 
trol forces. 

AILERON WHEEL LOADS—In all 
the aileron-wheel loading cases, the 
loads shall be applied tangentially to 
the rim of the wheel. In the aileron- 
wheel torque case, the torque shall be 
produced by equal and opposite forces, 
applied tangentially at opposite sides 
of the wheel. 


(Part III, the concluding install- 
ment, will appear in the October 15 
issue) 


Faying Surfaces 


(Continued from page 37) 


Organic Coating: (1) One coat of 
zine chromate primer on each surface. 
(2) One coat of zinc chromate primer 
cn the aluminum and two coats on the 
steel. (3) Two coats of zinc chromate 
primer on each surface. (4) Two coats 
of zinc chromate primer on the alumi- 
num and three coats on the steel. Zinc 
chromate paste was applied to the lat- 
ter so that when the two surfaces were 
brought together a small bead of paste 
was formed around the aluminum. 

AMC52S-H MAGNESIUM WITH 24S-T 
ALCLAD—The ratio of surface areas 
was in the proportion of four parts of 
magnesium to one of aluminum alloy. 

Chemical Treatment: The mag- 
nesium was dichromate treated accord- 
ing to specification AN-M-12. ‘The 
Alclad was anodized. 

Organic Coating: (1) Two coats of 
zine chromate primer on each surface. 
(2) Three coats of zinc chromate 
primer on each surface. Assembled 
with zine chromate paste. 

AMC52S-H MAGNESIUM WITH 24S-T 
DURAL—The ratio of surfaces was four 
parts of magnesium to one of alumi- 
num alloy. 

(Turn to page 90, please) 
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Just a TAD 


¢That’s all it takes to obtain any one of 12 spindle 


speeds on a Gisholt Turret Lathe... instantly... 
without releasing the main drive clutch... without 
even stopping the spindle. With the Gisholt Hydraulic 
Speed Selector you eliminate all manual gear shift- 
ing—put an end to needless effort and waste time 
between cuts. 

It is particularly effective where parts require 

ning a number of diameters. You set up the job, 
letermine the ideal machining speed ‘for each cut, 
ind pre-set the speed selector with reference to the 
liameter of the work. Then you have merely to touch 
le trip for each successive speed change. There’s no 


Hiort to it. The speed selector is power-operated. 


of the finger ! 


Or, you can use the speed selector “direct” — by 

simply turning the control wheel to obtain any de- 

sired spindle speed without intermediate stops. 
However you use it, it saves time, speeds up pro- 


duction, cuts machining costs. Write for literature. 


GISHOLT MACHINE COMPANY 


1205 East Washington Avenue e Madison 3, Wisconsin 
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Two completely equipped spring plants, with 
engineering, production, heat- 
treating and testing facili- 
ties for any size of order 
It's 
the kind of spring 


—large or small. 


service you'll like. 


PLANTS 
FOR 
SPRING SERVICE 


SPRINGS 
Wire Forms 


Small Stampings 
DETROIT ll, MICHIGAN 
ANN ARBOR, MICHIGAN 


DIVISION OF 
ASSOCIATED SPRING CORPORATION 
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Materials 


USE ALL 3 DIMENSIONS 











Not only do C-F Sheet Lifters make full 
3-dimensional (side, end and head room) 
use of storage room possible, they handle 
any sheet stock in loading, carrying and 
unloading operations faster and easier 
with safety for men and materials. C-F 
Lifters can handle loose or bundled stock 
in and out of storage in closer quarters 
because one man end or remote cab con- 
trol of Lifter is out of the way. Only mini- 
mum space between sheet piles is neces- 
sary for Lifter carrying angles to move in. 


Long carrying angles give full protec- 
tion to sheet edges and tong action of 
lifter arms prevents sheets from slipping 
or sliding. Sliding lock bar (optional 
equipment) quickly adjusts legs to ac- 
commodate different stock widths. 

C-F Lifters are available in capacities 
from 2 to 60 tons or larger to meet your 
requirements. Write for Bulletin SL 22. 


CULLEN-FRIESTEDT CO. 


1309 So. Kilbourn Ave., Chicago 23, Ill. 
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Chemical Treatment: The mag- 
nesium was dichromate treated accord- 
ing to specification AN-M-12. The 
Dural was anodized. 

Organic Coating: (1) Two coats of 
zinc chromate primer on each, surface. 
(2) Three coats of zine chromate 
primer on each surface with zine 
chromate being applied on assembly. 

AMC52Ss-H MAGNESIUM WITH 18-8 
STAINLESS STEEL—The ratio of surfaces 
was in the proportion of four parts of 
steel to one of magnesium. 


Chemical Treatment: The mag- 
nesium was dichromate treated accord- 
ing to specification AN-M-12. The 


stainless steel was rinsed in a two per 
cent solution of nitric acid for two min. 
(used currently in Ryan shop for the 
removal of ferric iron contamination 
accumulated during forming and sand 
blast). 

Organic Coating: (1) Two coats of 
zine chromate primer on each surface. 


(2) Three coats of zine chromate 
primer on each surface. Assembled 
with paste. 


All of the specimens in the aluminum 
to cadmium-plated steel group were 
kept in the salt spray cabinet for 1007 
hr without any evidences of corrosion 
occurring. Fig. 1 shows one of these 
test specimens with the organic coat- 
ings intact at A, and after the coatings 
were removed at B. 

The magnesium to aluminum com- 
binations ‘showed signs of corrosion 
after 72 hr of exposure in the salt 
spray cabinet. They were allowed to 
remain for 255 hr and then removed 
for inspection. Fig. 2 shows the result 
of galvanic corrosion sustained by one 
of these specimens. It is interesting to 
note that the insulating washers next 
to the magnesium were of no protective 
value. Both the washers and the areas 
with which they were in contact were 
excessively corroded. 

From these tests it seems that cer- 
tain useful conclusions are justified. 
For adequate protection against cor- 
rosion due to dissimilar metal galvanic 
attack in areas exposed to the most ex- 
treme weathering conditions, one coat 
of zinc chromate primer on each of 
the faying surfaces of 24S-T aluminum 
in contact with cadmium-plated low 
carbon steel is sufficient. The 1007 hr 
salt spray test shows that this treat- 
ment produces a corrosion resistance 
equal to that acquired by the use of a 
heavier paint system. 

In the case of magnesium alloy in 
contact with 18-8 stainless steel, 
24S-8 aluminum or 24S-T Alclad, three 
coats of zinc chromate primer on each 
faying surface, assembled with zinc 
chromate paste is superior to a two- 
coat paste system. Salt spray tests 
show that this finish schedule, required 
by specification SR-101, is the optimum 
for adequate protection although the 
recently issued SR-15e deletes one of 
these coats per surface. Where severe 
attack may be expected, no reduction 
in the number of coats in the interest 
of saving weight should be made. 
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